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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 


As used herein: 


1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when proper- ably be expected to cause the failure of the life support 
ly used in accordance with instructions for use provided device or system, or to affect its safety or effectiveness. 


with the product, can be reasonably expected to result in 
significant injury to the user. 
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INTRODUCTION 


This databook contains datasheets on the SGS- THOMSON range of CMOS B-series 
integrated circuits. 


The information on each product, in accordance with EIA/JEDEC specifications, has 
been specially presented in order that the performance of the product can be readily 
evalutated within any required equipment design. 


The two sections, Military/CECC and Radiation Hardened products, are inlcuded for 
more stringent device requirements such as Military, Space, Biomedical and other high 
reliability applications. 


New developments in packaging include the PLCC package; all the surface out-line 
packages (SO) are made to JEDEC standards. 


In addition, general considerations that should be taken into account in the operation 
and application of CMOS B-series integrated circuits are described. Selection guides 
are included to simplify the task of choosing the best combination of circuits a for 
system. 


The databook also contains the results of the reliability studies made by SGS-THOMSON 
on its CMOS B-series. 
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ALPHANUMERICAL INDEX 


Type Package | Page 
Number DIP Number 


HCC/HCF 4000B Dual 3-Input NOR Gate Plus Inverter 
HCC/HCF 4001B Quad 2-Input NOR Gate 

HCC/HCF 4002B Dual 4-Input NOR Gate 

HCC/HCF 4006B 18-Stage Static Shift Register 
HCC/HCF 4007UB | Dual Complementary Pair Plus Inverter 
HCC/HCF 4008B 4 Bit Full Adder 

HCC/HCF 4009UB | Hex Buffer/Converters Inverting 
HCC/HCF 4010B Hex Buffer/Converters non Inverting 
HCC/HCF 4011B Quad 2-Input NAND Gate 

HCC/HCF 4012B Dual 4-Input NAND Gate 

HCC/HCF 4013B Dual D Flip-Flop 

HCC/HCF 4014B 8-Stage Static Synchronous Shift Register 
HCC/HCF 4015B Dual 4-Stage Static Shift Register 
HCC/HCF 4016B Quad Bilateral Switch 

HCC/HCF 4017B Decade Counter/Divider 

HCC/HCF 4018B Presettable Divide-by-"N" Counter 
HCC/HCF 4019B Quad AND/OR Select Gate 

HCC/HCF 4020B 14-Stage Binary/Ripple Counter 
HCC/HCF 4021B 8-Stage Static Shift Register 

HCC/HCF 4022B Divide-by-8 Counter/Divider 

HCC/HCF 4023B Triple 3-Input NAND Gate 

HCC/HCF 4024B 7-Stage Binary/Ripple Counter 
HCC/HCF 4025B Triple 3-Input NOR Gate 

HCC/HCF 4026B Decade Counter/Divider 7-Segment Display Driver . . . 
HCC/HCF 4027B Dual J-K Master-Slave Flip-Flop 
HCC/HCF 4028B BCD-to-Decimal Decoder 

HCC/HCF 4029B | Presettable Up/Down Counter 
HCC/HCF 4030B Quad Exclusive OR Gate 

HCC/HCF 4031B 64-Stage Static Shift Register 
HCC/HCF 4032B Triple Serial Adder 

HCC/HCF 4033B Decade Counter/Divider 7-Segment Display Driver . . . 
HCC/HCF 4034B 8-Stage Static Bidirectional Bus Register 
HCC/HCF 4035B 4-Stage Parallel I/O Shift Register 
HCC/HCF 4038B Triple Serial Adder 

HCC/HCF 4040B 12-Stage Binary/Ripple Counter 
HCC/HCF 4041UB |} Quad True/Complement Buffer 
HCC/HCF 4042B Quad Clocked D Latch 

HCC/HCF 4043B Quad 3-State NOR R /S Latch 
HCC/HCF 4044B Quad 3-State NAND R /S Latch 
HCC/HCF 4045B 21-Stage Counter 

HCC/HCF 4046B Micropower Phase Locked Loop 
HCC/HCF 4047B Monostable/Astable Multivibrator 
HCC/HCF 4048B Multifunction Expandable 8-Input Gate 
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Type 
Number 


HCC/HCF 4049UB 


HCC/HCF 4050B 
HCC/HCF 4051B 
HCC/HCF 4052B 
HCC/HCF 4053B 
HCC/HCF 4054B 
HCC/HCF 4055B 
HCC/HCF 4056B 
HCC/HCF 4060B 
HCC/HCF 4063B 
HCC/HCF 4066B 
HCC/HCF 4067B 
HCC/HCF 4068B 


HCC/HCF 4069UB 


HCC/HCF 4070B 
HCC/HCF 4071B 
HCC/HCF 4072B 
HCC/HCF 4073B 
HCC/HCF 4075B 
HCC/HCF 4076B 
HCC/HCF 4077B 
HCC/HCF 4078B 
HCC/HCF 4081B 
HCC/HCF 4082B 
HCC/HCF 4085B 
HCC/HCF 4086B 
HCC/HCF 4089B 
HCC/HCF 4093B 
HCC/HCF 4094B 
HCC/HCF 4095B 
HCC/HCF 4096B 
HCC/HCF 4097B 
HCC/HCF 4098B 
HCC/HCF 4099B 
HCC/HCF 4502B 
HCC/HCF 4503B 
HCC/HCF 4504B 
HCC/HCF 4508B 
HCC/HCF 4510B 
HCC/HCF 4511B 
HCC/HCF 4512B 
HCC/HCF 4514B 
HCC/HCF 4515B 


ALPHANUMERICAL INDEX 


Package | Page 
DIP Number 


Hex Inverting Buffer/Converter 


Hex Non Inverting Buffer/Converter ........... 
Single 8-Channel Analog Multiplexer/Demultiplexer .. . 


Different. 4-Channel Analog Multiplexer/Demultiplexer 
Triple 2-Channel Analog Multiplexer/Demuliplexer 
4-Segment Display Driver ..............4.. 
BCD to 7-Segment Decoder/Driver 
BCD to 7-Segment Decoder/Driver 


14-Stage Counter/Divider AND Oscillator ........ 
4-Bit Magnitude Comparator ............... 


Quad Bilateral Switch 
Single 16-Channel Analog Multiplexer/Demultiplexer 
8-Input NAND/AND Gate 


Hex. InVener 3. .os ew Bw BR aa A a we eee 
Quad Exclusive-Or Gate ..............08. 
Quad 2-InputOR Gate... .......-.2 5020 eee 
Dual 4-InputOR Gate .............22---. 
Triple 3-Input AND Gate ............2---, 
Triple 3-InputOR Gate... ..........2006. 


4-Bit D-Type Register 
Quad Exclusive-NOR Gate 


8-Input NOR/OR Gate ..........-22.-5-08- 
Quad 2-Input AND Gate ............+0256. 


Dual 4-Input AND Gate 


Dual 2-Wide 2-Inpbut AND-OR-Inverter Gate ....... 
Expand 4-Wide 2-Input AND-OR-Inverter Gate ..... 


Binary Rate Multiplexer 
Quad 2-Input NAND Schmitt Trigger 
8-Stage Shift-AND-Store Bus Register 


Gated J-K Master-Slave Flip-Flop ............ 
Gated J-K Master-Slave Flip-Flop ............ 


Different. 8-Channel Analog Multiplexer/Demultiplexer 


Dual Monostable Multivibrator ..........2.... 
8-Bit Addressable Latch ............+4.2.26. 
Strobed Hex Inverter/Buffer ............... 


Hex Buffer (3-State non-Inverter) 
Hex TTL or CMOS to CMOS Level Shifter 


Dual 4-Bit Latch (3-State Outputs) ............ 
Presettable 4-BitBCD Up/Down Counter ........ 
BCD to 7 Segment Latch-Decoder/Driver ........ 
8-Channel Data Selector With 3-State Output ...... 


4-Bit Latch/4-to-16 Line Decoder (Out. High) 
4-Bit Latch/4-to-16 Line Decoder (Out. Low) 
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Type oe Page 
Number Number 


HCC/HCF 4516B Presettable 4-Bit Binary Up/Down Counter 
HCC/HCF 4517B Dual 64-Stage Static Shift Register 
HCC/HCF 4518B Dual BCD Up Counter 

HCC/HCF 4519B 4-Bit AND/OR Selector 

HCC/HCF 4520B Dual Binary Up Counter 

HCC/HCF 4521B 24-Stage Frequency Divider 

HCC/HCF 4522B Programmable BCD Divider-by-N Counter 
HCC/HCF 4527B BCD Rate Multiplier 

HCC/HCF 4529B Dual 4-Channel or Single 8-Channel Analog Data Selector 
HCC/HCF 4532B 8-Input Priority Encoder 

HCC/HCF 4536B Programmable Timer 

HCC/HCF 4538B Dual Precision Monostable Multivibrator 
HCC/HCF 4541B Programmable Timer 

HCC/HCF 4543B BCD-to-7 Segment Latch/Decoder/Driver 
HCC/HCF 4555B Dual 1-of-4 Decoder/Demultiplexer (Out. High) 
HCC/HCF 4556B Dual 1-of-4 Decoder/Demultiplexer (Out. Low) 
HCC/HCF 4560B NBCD Adder 

HCC/HCF 4566B Industrial Time-Base Generator 

HCC/HCF 4572B Hex Gate 

HCC/HCF 4585B 4-Bit Magnitude Comparator 

HCC/HCF 4724B 8-Bit Addressable Latch 

HCC/HCF 40100B |} 32-Stage Static Left/Right Shift Register 
HCC/HCF 40101B | 9-Bit Parity Generator/Checker 

HCC/HCF 40102B | Presettable 2-Decade BCD Down Counter 
HCC/HCF 40103B | Presettable 8-Bit Binary Down Counter 
HCC/HCF 40104B | 4-Bit Bidirectional Universal Shift Register 
HCC/HCF 40105B | 4-Bit x 16 Word 

HCC/HCF 40106B | Hex Schmitt Trigger 

HCC/HCF 40107B | Dual 2-Input NAND Buffer/Driver 
HCC/HCF 40108B | 4x4 Multiport Register 

HCC/HCF 40109B } Quad Low-to-High Voltage Level Shifter 
HCC/HCF 40110B | Decade Up Down Counter/Decoder/Latch/Driver . . 
HCC/HCF 40147B | 10-Line to 4-Line BCD Priority Encoder 
HCC/HCF 40160B | Decade Counter/Asynchronous Clear 
HCC/HCF 40161B | Binary Counter/Asynchronous Clear 
HCC/HCF 40162B | Decade Counter/Synchronous Clear 
HCC/HCF 40163B | Binary Counter/Synchronous Clear 
HCC/HCF 40174B | Hex "D" 

HCC/HCF 40181B | 4-Bit Arithmetic Logic Unit 

HCC/HCF 40182B | Look-Ahead Carry Generator 

HCC/HCF 40192B | Presettable 4-Bit BCD Up/Down Counter 
HCC/HCF 40193B | Presettable 4-Bit Binary Up/Down Counter 
HCC/HCF 40194B | 4-Bit Bidirectional Universal Shift Register 
HCC/HCF 40208B |} 4x4 Multiport Register 
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ALPHANUMERICAL INDEX 


Type Package ;} Page 
Number DIP Number 


HCC/HCF 40257B | Quad 2-Line-to-1-Line Data Selector/Multiplexer 


M22100 4x4 Cross Point Switch with Control Memory 
M22101 4x4x2 Cross Point Switches with Control Memory 
M22102 4x4x2 Cross Point Switches with Control Memory 
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SELECTION GUIDE 


HCC/HCF 4000B/4500B 40100B STANDARD SERIES AND CROSSPOINT SWITCHES 


Standard Code 


NAND 4011B, 4012B, 4023B, 4068B, 40107B 
4000B 
AND 4068B, 4073B, 4081B, 4082B 


4071B, 4072B, 4075B, 4078B 


GATE 


BUFFER INVERTER 4069UB, 4502B 


BUFFER 4007UB, 4009UB, 4010B, 4041UB, 4049UB, 4050B, 4502B 
4503B, 40107B 
MULTIEUNCTION ae 4030B, 4048B, 4070B, 4077B, 4085B, 4086B, 4572UB 


SCHMITT TRIGGER 
J-K FLIP-FLOP 
D FLIP-FLOP 
INTERFACE CIRCUIT 


FLIP- 
FLOP 


ENCODER 
with! COUNTER 


4006B, 4014B, 4015B, 4021B, 4031B, 4034B, 4035B, 4094B 
SHIFT STATIC 4517B, 40100B, 40104B, 401948 
REGISTER 


LATCH 4042B, 4043B, 4044B, 4099B, 4508B 


STORAGE 4076B, 4099B, 40108B, 40208B 
FIFO 40105B 


4017B, 4018B, 4022B, 4029B, 4510B, 4516B, 4518B, 4520B, 
SYNCRONOUS 4521B, 45228, 401028, 40103B, 40160B, 40161B, 401628, 
COUNTER 40163B, 401928, 40193B 
BINARY RIPPLE 4020B, 4024B, 4040B, 4060B 


CLOCK TIMER 4045B, 4536B, 4541B, 4566B 


ANALOGIC 4016B, 4019B, 4051B, 4052B, 4053B, 4066B, 4067B, 40978, 
MULTIPLEXER/ DIGITAL 4555B, 4556B 


DEMULTIPLEXER 
CIRCUIT COMPARATOR 
PHASE LOCKED LOOP 


CROSSPOINT 200 


> 
O 
oO 
m 
Bs) 


SWITCH 
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THE PRODUCT FEATURES 


SGS-THOMSON’s 4000B family of metal gate 
CMOS monolithic integrated circuits provides the 
design engineer with a wide range of products which 
approache the ideal in performance. 


The combination of low power dissipation, flexible 
power-supply design, high noise immunity and fan 
- out capability have made this logic family extreme- 
ly popular. 

These products are mainly used in telecommunica- 
tion and consumer/commodity fields and high relia- 
bility applications such as space and biomedical 
use. 

SGS-THOMSON CMOS 4000B family is backed up 
by one of the most extensive product ranges in the 
industry, a cost effectiveness together with high-re- 
liability and high quality thus offering the user the 
best solution to a greater number of applications. 


CMOS Metal Gate 


OXxI0E METAL GATE 


CMOS 4000B SERIES INFORMATION 


THE PRODUCT TECHNOLOGY 


Although the CMOS 4000B is a mature product 
family, SGS-THOMSON continuously introduces 
improvements in the process, according to the pres- 
ent "state of the art". 


lon implantation gives precise control of channel dop- 
ing allowing a much tighter distribution of device 
parameters and better reproducibility of the process. 


The entire process is tracked using an on-line com- 
puter system. Moreover, in line with SGS-THOM- 
SON quality control philosophy, particular attention 
is paid to upgrading production facilities. All the 
above factors lead to improvements in reliability, 
controllability, repeatibility or, in one word, quality. 


THE PRODUCT INFORMATION 


The SGS-THOMSON CMOS HCC/HCF 4000B 
series meets the industry standardized specifica- 
tions co-ordinated by EIA/JEDEC Solid State Pro- 
ducts Council. 


The official JEDEC specifications for static parame- 
ters are primarily applicable to gates, inverters, high 
current (inverting) drivers and devices with Medium 
Scale Integration. 


Special types such as analog switches, multiplexers 
and multivibrators do not have the same input-out- 
put standards as the B series specifications but are 
still given with a B suffix because they satisfy the 
remaining JEDEC specifications. 


SGS-THOMSON HCC/HCF 4000B types have the following Absolute Maximum Ratings: 


Total Power Dissipation (per package 


Dissipation per Output Transistor 
for Top= Full Package-temperature Range 


Tstg 


VDD 
Vi 

T Operating Temperature: HCC types 
oP HCF types 


Supply Voltage: HCC —-0.5to 20 
HCF (1) -0.5to 18 


Pow | Input Voltage -0.5 to Vop + 0.5 
DC Input Current (any input) +10 


Storage Temperature —65 to + 150 E 


: 
200 m 
100 m 


—55 to + 125 
—40to+ 85 


A 
Ww 
W 
°C 
°C 
=C 


1) During factory testing, the HCF devices are measured applying the same values of supp! sh bey as for HCC types. 


Moreover the HCF limits for quiescent current (IL) and input leakage current (lin, li_) are as tor the 


CC limits. 
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CMOS 4000B SERIES INFORMATION 


The Recommended Operating Conditions are specified as follows: 


[symbol] Parmeter | vate [Unt 
VDD Supply voltage: HCC 3 to 18 V 
HCF (1) 3 to 15 V 


D 


Top Operating temperature: HCC types —55 to + 125 °C 
HCF types —-40to+ 85 °C 


1) Daring factory testing, the HCF devices are measured applying the same values of supply voltage as for HCC types. 
Moreover the HCF limits for quiescent current (IL) and input leakage current (liq, li_) are as for the HCC limits. 


If these: ratings are compared with the correspond- 
ing JEDEC values shown in table II and III it can be 
seen that the SGS-THOMSON HCC/HCF 4000B 
devices have much better limits than those of the 
JEDEC specifications. The static electrical charac- 
teristics of the HCC/HCF 4000B series, excluding 
special devices such as analog switches, multiplex- 
ers, drivers, etc. are shown in table I. 


The SGS-THOMSON HCC/HCF 4000B family has 
the quiescent leakage current (IL), specified at 5, 
10, 15, 20 V and the other static electrical charac- 
teristics at 5, 10, 15 V for both extended and inter- 
mediate temperature ranges. 


HCC/HCF 4000B Series Features 


The principal features of the HCC/HCF 4000B 
series are as follows: 


m Operating range of HCC 3-18V; HCF 3-15V 


m Rationalised range of quiescent leakage current 
(IL) specifications corresponding to gate, buffer 
and flip-flop, and Medium Scale Integration pro- 
ducts. 


m Maximum input leakage current (IIH, liL) of + 1 
WA at VDp= 18V for HCC, 15V for HCF with Vi= 
0 to 18V for HCC, 0 to 15V for HCF, over the full 
temperature range. 


m@ Input and output logic levels completely inde- 
pendent of temperature. 


m Input voltage levels which define a very high DC 
noise immunity (45% VDD typical). 


m Noise margins of 1.0V min. at 5V VpD 
2.0V min. at 10V Vppb 
2.5V min. at 15V Vpb 


Propagation 
Delay Time (ns) 


COS/MOS ECL LPS TTL DTL HLL 
35 2 5 10 30 110 


m Low (400 Q typical) and constant output imped- 
ance in both logical states giving fixed and equal 
output transition times. 


m Output current capable of driving 
a) two low power TTL loads 
b) one low power Schottky TTL load 
c) two HLL loads 
over the rated temperature range. 


= Output current and input threshold independent 
of the number of inputs parallel together. 


m Square transfer voltage characteristics. 


General COS/MOS Characteristics 


The main advantages offered by COS/MOS de- 
vices over corresponding bipolar devices (DTL, 
LPS, TTL, ECL, HLL) are: 


— Very low quiescent power dissipation 
(typically 10 nW/gate, 10 vW/MSI) 


— Wide operating voltage range 
(3 to 18V for HCC; 3-15V for HCF) 


— High input impedance (typically 10'* Q) 


— High DC noise immunity 
(typically 45% of supply voltage). 


This digital family however has slower switching 
speeds than most bipolar families. 

For example the typical propagation times for 
COS/MOS and other logic families are: 


ITI SGS-THOMSON 
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Moreover, due to the high input impedance of the 
MOS gates, COS/MOS devices require greater 
care in handling. 


The normal gate oxide thickness is 800 to 1000A 
with a corresponding breakdown voltage between 
gate and substrate of 80 to 90V. 


The electrostatic potential of the human body is 
much higher than this range, reaching 12kV witha 
discharge capacity of approximately 100 pF. 


Electronic components have to be protected from 
the hazard of static electricity, from the manufactur- 
ing stage down to where they are utilized. MOS 
devices are typically voltage and field sensitive; the 
a oxide layers can be destroyed by the electric 
ield. 


CMOS 4000B SERIES INFORMATION 


Fig. B 


This happens mostly because a charged conductor, 
typically a person, is radiply discharged through the 
device. 


There will be no net charge on any portion of the 
MOS structure; when the induced high field ex- 
ceeds the breakdown voltage of the MOS capacitor 
structure we may have a self-healing break-down, 
degradation or catastrophic failure. 


The failure hazard is not limited to the gate region 
but it could occur wherever two conductive areas 
are separated by a thin insulator. 


We have envisaged two sets of precautions: input 
protection networks and static discharge control 
(handling). 


The HCC/HCF 4000B devices use an improved 
protection network over that used in the 4000A 
series. The level of protection for the 4000B pro- 
ducts has been raised to 4 kV, the previous solution 
for the 4000A products protected the gate oxide 
against electrostatic discharges only up to approxi- 
mately 1 kV. The following figures show the dif- 
ference between the two input protection networks 
for a basic inverter: 


The protection capability has been verified with the 
following discharge set as show in figure below. 


Measurement to the MIL-STD 883C-3015 


HIGH 
SUPPLY 
VOLTAGE 


C2100pF 


$-6907/1 


5 Positive and 5 Negative shots 


In COS/MOS as in Linear Integrated Circuits a 
"latch-up" phenomenon may appear. This is caused 
by an electrical pulse which, acting on an SCR 
structure of parasitic bipolar transistors inside 
COS/MOS devices (shown in fig. D), produces alow 
resistance path between supply voltage and ground 
that remains after the pulse has ceased leading 
rapidly to device destruction. 
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CMOS 4000B SERIES INFORMATION 


Fig. D 


LATERAL pnp 


B<0.2 


CS=CHANNEL STOPPER 


S~2819/4 


This phenomenon will occur either when VDD is 
more than the maximum rating and approaches the 
breakdown voltage of the SCR structure or when 
any of the following conditions are verified: 


a) the product of the gains of the two parasitic 
transistors is greater than or equal to unity; 


b) the base-emitter junction of both transistors is 
forward biased; 


c) supply voltage and input circuits are able to 
deliver a current equal to the holding current of 
the SCR (fig. E). 


In particular, condition (b) may be caused by: 


1) voltages induced through the oxide by base 
metallization; 


2) lateral voltage drops between substrate and P- 
weil due to photo-current generated by radiation. 
These drops can forward bias the gate-cathode 
junction of the parasitic SCR. 


This effect is particularly significant in buffers which 
are devices most subject to latch-up due to the 


Fig. E 


combination of large geometry and low silicon re- 
sistivity. For these reasons voltage transient or large 
output current surges occurring during operation 
near the maximum rating should be avoided. 


The B series devices are much better protected against latch-up than the A series because of their higher 


typical breakdown voltage: 


10 to 40 mA 


25 V 
22V 


50 to 100 mA 
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B Series Dynamic Switching Parameters 
The dynamic electrical characteristics are specified 
at Tamb= 25°C under the following conditions: 


— load capacitance (CL) of 50 pF and load resist- 
ance (RL) of 200 kQ; 


— input pulse amplitude equal to supply voltage 
(VDD); 


— input rise and fall times of 20 ns; 


— propagation delay times measured from 50% the 
point of the input voltage to the 50% point of the 
output voltage; 


— transition times measured from 10% to 90% of 
the supply voltage (VDD). 


In some devices other time parameters are also 
specified: 

a) Set up time 

b) Hold time 

c) Removal time 

d) Tri-state disable delay times. 


The figures (F and G) show the meaning of these 
parameters 


Comparison between B and UB devices 


The HCC/HCF 4000B family also includes suffix UB 
products that only meet some of the B series elec- 
trical specifications. 


These have logic outputs that are not buffered, and 
VIL and VIH that are specified at 20% Vpp and 80% 
VDD respectively for VpDp= 5V and 10V and 17% 
VDD and 83% VppD respectively for Vpp= 15V. 


Fig. G 


SET, RESET 
OR PRESET 


# (LH)OR (HL) OPTIONAL 


CMOS 4000B SERIES INFORMATION 


Fig. F 


Vss 


OUTPUTS _ 
CONNECTED 


te al IC WITH 
3 STATE 


0 Yoo for tpLz and tpz. 
Vs5 for tpyz and tezH 


OUTPUT 
DISABLE 


The corresponding values of suffix B types are: 


Vit= 30% Vpp 
Vin= 70% Vpp_ for Vop= 5V and 10V 


and 


Vit= 27% Vpp 

ViH= 73% Vpp for Vpp= 15V 

The other main differences between B and UB 
gates are summarized on the page 20. 


If B and UB gates are presented with slow transition 
time signals the behaviour of the two types differs. 
In fact, because of high AC gain of B devices 
(obtained with the two extra inverters) the outputs 
tend to develop a few cycles of oscillation between 
VDD and Vss when input rise or fall time is more 
than 1 ms at Vop= 5V and AC noise is reduced to 
2-3 mV within the B device bandwidth. 

The unbuffered gates (which have less gain) tend 
not to oscillate with the same input ramp unless a 
noise voltage of 200 to 300 mV is present within the 
device bandwidth. 


ky ON 
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CMOS 4000B SERIES INFORMATION 


Characteristics Unbuffered 
Typical Output Constant: 400 © (typ) Variable: Dependent on number of inputs 
Impedance at Vop= 5V paralleled together 
Voltage Transfer Square and independent of the Rounded (as A serial) and shifted with different 
Characteristic number of inputs tied together number of inputs paralleled together 
Moderate: 150 ns at Vpp= 5V Fast: 60 ns at Vpp= 5V 
Propagation Delay 65 ns at Vpp= 10V 30 ns at Vpp= 10V 
50 ns at Vop= 15V 25 ns at Vop= 15V 
Low and dependent on supply voltage: 
28 dB at Vpp= 5V 
eal 23 dB at Vpp= 10V 
18 dB at Vpp= 15V 
Low: 230 kHz at Vpbp= 5V High: 710 kHz at Vpp= 5V 
AC Band Width 280 kHz at Vop= 10V 885 kHz at VpD= 10V 
295 kHz at Vop= 15V 2800 kHz at Vpp= 15V 
Low: Average 1 to 2 pF High: Average 2 to 3 pF 
Input Capacitance Peak 2to4pF Peak 5to10pF 
Excellent: 1.0V at Vpp= 5V Good: 0.5V at Vpp= 5V 
Noise Margin 2.0V at VpDp=10V 1.0V at Vpp= 10V 
2.5V at VDD=15V 1.0V at Vpp= 15V 
ee 200 ns (typ.) at Vpp= 5V 50 to 100 ns at Vop= 5V 
Output Transition Time CL =50pF CL =50pF 


High and constant: = 68 dB 


GENERAL OPERATING AND HANDLING 4) Power-source current capability should be 
INSTRUCTIONS limited to the minimum value which will assure 
good logic operation. 


Power Source Rule ; . 
= 5) Large values of resistors in series with VDD or 


1) Referring to standard input network protection of Vss should be avoided; transient turn-on of input 
fig. B, when separate power supplies are used protection diodes can result from drops across 
for VDD and for the device inputs, the VDD supply such resistors during switching. 


should always be turned on before the input 
signal source and the input signal should be 
turned off before the VDD supply is turned off. 
This rule will prevent the D1 input protection 
diode from overdissipation and possible damage 
when the device power supply is grounded. 
When the device power supply is an open circuit, 
violation of this rule can result in undesired circuit 
operation although device damage may not re- 
sult; AC inputs can be rectified by D1 input diode 
to act aS a power supply. 


A good practice is to use a zener protection diode 
in parallel with the power bus as shown in fig. H 
below. The zener value should be above the ex- 
pected maximum regulation excursion, but should 
not exceed the maximum supply voltge. 

A current limiting resistor is included if the supply 
impedance is lower than the zener power dissipa- 
tion rating to allow for a given zener voltage. 

The shunt capacitor value is chosen to supply re- 
quired peak current switching transients. 


2) The steady power-supply operating voltageshould Fig. H 
be kept within the recommended operating condi- 
tions and always below the maximum ratings. 


3) The power-supply polarity for COS/MOS cir- 
cuits should not be reversed. The positive 
(VDD) terminal should never be more than 0.5V 
negative with respect to the negative (Vss) ter- 
minal (VDD-Vss >-—0.5V). Reversal of polarities aeN 
will forward-bias and short the structural and 
protection diode between Vpp and Vss. 
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Input Signal Rules 


1) Signals should not be applied to the inputs while 

the device power supply is off unless the input 
current is limited to a steady—state value of less 
than 10mA. Input-signal interfaces that swing the 
allowable 0.5V above Vpp or below Vss should 
be current-limited to 10mA or less. 
Whenever the possibility of exceeding 10mA of 
input current exists, a resistor in series with the 
input must be used. The value of this resistor can 
be as high as 10kQ without affecting static elec- 
trical characteristics. However, speed will be re- 
duced because of the added RC time constant. 
Particular attention should be given to long input- 
signal lines where high inductance can increase 
the likelihood of large-signal pickup in noisy en- 
vironments. In these cases, series resistance 
with shunt capacitance at the IC input terminals 
is recommended. The shunt capacitance should 
be made as large as possible consistent with the 
system speed requirements. 


2) All COS/MOS inputs should be terminated cor- 
rectly. When COS/MOS inputs are wired to edge 
card connectors with COS/MOS drive coming 
from another PC board, a shunt resistor should 
be connected to Vpp or Vss. 


3) When COS/MOS circuits are driven by TTL logic 
a pull-up resistor should be connected from the 
COS/MOS inputs to 5V. 


4) Input signals should be maintained within the 
recommended input signal swing range. 


5) Input rise and fall times for clocked devices must 
not exceed 15 us in order to avoid high power 
consumption, false triggering, etc. With slower 
inputs a Schmitt trigger must be employed. 


Output Rules 


1) The power dissipation in a COS/MOS package 
should not exceed the rated value for the am- 
bient temperature specified. The actual dissipa- 
tion should be calculated when (a) shorting 
outputs directly to VDD or Vss, (b) driving low- 
impedance loads, or (c) directly driving the base 
of PNP or NPN bipolar transistors. 


2) Output short circuits often result from testing 
errors or improper board assembly. Shorts on 
buffer outputs on power supplies greater than 5V 
can damage COS/MOS devices. 


3) COS/MOS, like active pull-up TTL, cannot be 
connected in the "wire-OR" configuration be- 


CMOS 4000B SERIES INFORMATION 


cause an "on" PMOS and an "on" NMOS transistor 
could be directly shorted across the power-supply 
rails. For applications with wire OR configurations it 
is necessary to use devices with tri-state logic out- 
puts. 


4) Paralleling gates is recommended only when the 
gates are within the same IC package. 


5) Output loads should return to a voltage within the 
supply-voltage range (VDD to Vss). 


6) Large capacitive loads (greater than 5000 pF) on 
COS/MOS buffers of high-current drivers act like 
short circuits and may over-dissipate output tran- 
sistors. 


7) Output transistors may be over-dissipated by 
operating buffers as linear amplifiers or using 
these types as one-shot or astable multivibra- 
tors. 


8) Shorting of the output to VSs or VDD can cause 

the device power dissipation to exceed the safe 
value of 500 mW as shown in fig. I. 
This is possible with supply voltage higher than 
5V. For cases in which a short circuited load is 
driven directly (base of PNP or NPN bipolar 
transistor) the requirements for gate operation 
must be determined by consulting the published 
data. Note that a individual output transistor 
dissipation must be limited to 100 mW. 


Fig. 1 - Standard COS/MOS Thermal 
Derating Chart 
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CMOS 4000B SERIES INFORMATION 


Noise Immunity and Noise Margin 


DC Noise Immunity 

The ViL and ViH characteristics define the maximum 
tolerable noise voltages at an input terminal when 
input signals are within 50 mV of supply lines. 


Noise Margin 

The noise margin voltage is the maximum voltage 
that can be added, at an input voltage Vj = VOL or 
VOH of the preceding stage without upsetting the 
logic or causing the output to exceed the output 
voltge Vo. 


In pratice, DC noise immunity is much more signifi- 
cant than noise margin because the COS/MOS 
outputs are normally within 50mV of supply lines. 
Noise immunity increases if the input pulse width 
becomes less than the propagation delay of the 
circuit. 

This condition is often described as AC noise im- 
munity. 


Handling 


SGS-THOMSON has choosen a no-compromise 
strategy inthe MOS ESD protection. From the wafer 
level to the shipping of finished units, we fully guar- 
antee each work station and processing of the parts. 


The supplier best commitment is useless if the end 
user does not provide the same level of protection 


and care in application. 

Here are the basic static control protection rules to 
comply with the rules the following procedures 
should be set up: 


a) Handling equipment, trays, table tops and tran- 
sport carts should be conductive; 


b) Metal parts of fixtures, tools, soldering irons and 
table tops should be grounded to a common 
point; 


c) Operators should use grounded (metal or con- 
ductive) plastic wrist straps with a 1MQ series 
resistor; 


d) Packages should not be removed from their 
conductive or antistatic carriers until required; 
this should only be done by a grounded operator. 
Devices removed should be placed in a conduc- 
tive tray; 


e) All tests should be performed by a grounded 
operator and after completion of test, devices 
should be reinserted in conductive carriers; 


f) The printed circuit boards should have shorting 
bars installed prior to assembly (soldering). When 
possible COS/MOS IC’s should be the last com- 
ponent to be installed on printed circuit boards. 


Table | - STATIC ELECTRICAL CHARACTERISTICS (SGS-THOMSON 4000B and UB) 


HCC 
types 
IL (buffer FF) 
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CMOS 4000B SERIES INFORMATION 


Table | - STATIC ELECTRICAL CHARACTERISTICS 4000B and UB (Cont'd) 


Yop |_Tiow | 256 | Tao 
©) | min. | Max. | win. | Max. | Min. | Max. 
Ps [ose [fost [ose [ 


STANDARD JEDEC SPECIFICATIONS 


Table Il - ABSOLUTE MAXIMUM RATINGS 


Parameter 


v 
“B50 150 


Table Ill - RECOMMENDED OPERATING CONDITIONS 


Supply voltage 


+ Operating temperature — for extended range devices —55 to 125 °C 
aE — for intermediate range devices —40 to 85 
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Table IV - STATIC ELECTRICAL JEDEC CHARACTERISTICS 
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SGS-THOMSON is a leading supplier of high-relia- 
bility integrated circuits devoted to those applica- 
tions (military, medical, telecom, nuclear instruments, 
aerospace etc.) where reliability must be guaran- 
teed or certified for each and every lot. The philos- 
ophy of "zero failure" in hi-rel products has lead 
SGS-THOMSON to obtain approval from many im- 
portant international inspection authorities: 
ESA/SCC, Italian Ministry of Defence, BSI, CECC, 
CNET, Association of Electronic Industries in Sin- 
gapore, and so on. 

Two of the additional screening procedures SGS- 
THOMSON can offer are standardized and are 
intended to provide the user with: 


- a Standard process flow to reduce costs and de- 
livery time, due to the totally automated manage- 
ment of the production; 


- logic families screened according to military spe- 
cifications. 


The two different screening levels are "SGS- 
THOMSON PLUS" and MIL STD 883C Lev. B. The 
former undergoes a level of screening between that 
of the standard production and the MIL STD 883C. 
Moreover all screening levels of CECC are avail- 
able since SGS-THOMSON in an approved mani- 
facturer. G-REL integrated circuits are supplied in 
hermetically sealed packages that have been de- 


Table 1- SGS-THOMSON PLUS SCREENING FLOW 


ASSY 


RAW-LINE ACCEPTANCE 


100% ELECTRICAL TESTING 


MARKING 


100% BURN-IN 


HERMETICITY 


(FINE) 100% 


POST BURN-IN ELEC. TESTING 


LOT ACCEPTANCE SEE TABLE 2 


PACKING 


PACKING ACCEPTANCE 


SHIPMENT 


MILITARY / CECC PRODUCTS 


veloped to meet the requirements of military, aero- 
space and critical industrial applications. 


Packages supplied include: 
— ceramic dual in line metal sealed 


— ceramic dual in line frit sealed 
— ceramic leadless chip carrier 


— ceramic flat 


SGS-THOMSON PLUS PROGRAM 


CMOS 4000B is available screened according to 
the SGS-THOMSON PLUS flow chart described in 
Table 1. The SGS-THOMSON PLUS program is a 
modification of the MIL STD 883C maintaining a 
very high quality level with the right ratio 
quality/price for customers whose production is not 
intended for military applications demanding lot 
release and certification. The electrical screening is 
performed 100% before and after the Burn-in test. 
All the electrical parameters listed in the datasheets 
are 100% tested. 


Group A acceptance tests are performed as shown 
in Table 2. 


MIL-STD 883 C METHOD 1015: 
168 hrs at 125°C 


MIL-STD 883 C METHOD 1014 
COND. A1, PRESSURIZATION 
2hrs at 4 ATM 5x10~ CC/S 
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Table 2 - OUTGOING QUALITY CONTROL 


VISUAL & 
i te 
INOPERATIVE 
FAILURES 
PARAM. DC 
PARAM. AC 


Acceptable 
Quality 
Level (AQL) 


Mil Std883c 
Method 


Inspection 
Level 


CUMULATIVE MAJOR + MINOR 
DEFECTS 


CUMULATIVE (INOPERATIVE + DC 
PARAMETERS OVER GUARANTEED 
TEMPERATURE RANGE) 


RESISTANCE 
TO SOLVENTS oun 
HERMETICITY 114 | 


MIL-STD 883 C LEVEL B 


All the HCC devices are available in ceramic pack- conducted as described in the Group A, B, C, and 
ages, processed and screened according to the D tests of the MIL-STD 883C Method 5005. 
MIL-STD 883C Lev. B, flow chart shown in Table 3. A certificate of conformity is issued and included 
Quality Conformance inspection procedures are with each shipment. 


Table 3 - Screening Flow for MIL-STD-883C Lev. B Method 5004 


Condition 
Method 


INTERNAL VISUAL 2010 TEST COND. B 100% 


/PREBURN-INELECTRICAL PARAMETERS [PER APPLICABLE DEVICE SPECIFICATION [| * 
POST-BURN-IN ELECTRICAL PARAMETERS 100% 


FINAL ELECTRICAL TEST: PER APPLICABLE DEVICE SPECIFICATION 
STATIC TEST: 


1. 25°C (SUBGROUP I, TABLE | 5005) 


2. MAX AND MIN. RATED OPERATING TEMP. 
(SUBGROUP 2, 3 TABLE | 5005) 


DYNAMIC TESTS AND SWITCHING TEST 25°C 
(SUBGROUP 4, 9 TABLE |, 5005) 


FUNCTIONAL TEST 25°C 100% 
(SUBGROUP 7, TABLE |, 5005) : 
EXTERNAL VISUAL poe SSS 


* 100% for devices which require data calculation as defined in MIL-STD-883C METHOD 5004. 


G7 $GS-THOMSON 
47 MICROELECTRONICS 


30 


MILITARY / CECC PRODUCTS 


CECC QUALIFIED screening according to levels B, C, D, E, F, and H. 


In all cases lot acceptance is made with AQLs 
Most of the devices of CMOS 4000B family are = according to the assessment level R which is the 


available qualified and released according to CECC 

90000 specifications. Each shipment is relased with migereerele: 

the official CECC certificate and each device shows The screening flow of all levels is shown in Tab. 4, 
the official CECC logo. SGS-THOMSON offers 5, and 6. 


Table 4 - CECC SCREENS AND TESTS DESCRIPTION 


Reference to 
CECC 90 000 

Unless Otherwise 
Stated 


Screen 
or Test 
Number 


Internal visual examination See Appendix A of CECC 90 000 


2.1 
Storage at high temperature 4.6.1 T = Tstg max. 
t = 24 hrs min. 
No final measurement 
3 Change of temperature 4.6.8 Tmin = Tstg min. 
Tmax = Tstg max 
Acceleration steady state 4.6.7 Acceleration = 294 000 m/s“ (30 000 gn) un- 
less otherwise specified 
Direction = Y2. No final measurement 
a 6.9.2 
iderati 
11 
13.1 
13.2 


10 cycles. No final measurement 
optional 
Sealing a: tracer gas method with Test QK 
mass spectrometer 
b: gross leak 4 Test QC 


Particle impact noise detection under consideration | under consideration 
| 8‘ [Serialization es ee ee 


Electrical test (pre burn-in) CECC 90 100 As for Sub-Groups A2 and A3 of relevant DS 
unless specified 
a foe 


T = max. operating temperature, t = 240 hrs min. 


Electrical conditions as specified in the DS 


Tamb = 125 °C unless otherwise limited by the 
technology when a lower limit is specified in 
the family or DS. 

t = 168"3 hrs or any equivalent combination of it. 
Electrical conditions as specified in the DS 


Electrical tests As for Sub-Groups A2 and A3 of relevant DS 


(post bum-in) 


unless otherwise specified. 
The DS will prescribe the maximum deviations 
allowable from the results recorded in the 


7 = 


preceding electrical tests 


Tamb = 150 °C unless otherwise limited by the 
technology when a lower limit is specified in 
the family or Ds. t = 72 hrs min. 


Electrical conditions as specified in the DS 


Final electrical tests As for Sub-Groups A2, A3, A4a, A4b, and A5 
of the relevant DS 
eer a eee fF - for Sub-Groups A2 and A3 of the relevant 


| 14 | Radiographic Under consideration | Under consideration 
Electrical tests at max. operating As for Sub-Groups A4a of the relevant DS 
temperature unless otherwise specified 


a pe | 


[46 [External visual examination 4220 
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Table 5 - SCREENING PROCEDURES: FLOW DIAGRAMS (Screen test number at left of each block) 


Production lot 


Screening class H Screening class B Screening class C Screening class D Screening class E 


Internal visual internal visual Internal visual 
examination examination examination 
Storage at high 2 | Storage at high Storage at high 
temperature temperature temperature 
Change of Change of Change of Change of 
temperature temperature temperature temperature 
4 | Acceleration Acceleration 4 | Acceleration 
steady state steady state steady state 
External visual External visual External visual 
examination examination 
(optional) (optional) 


examination he 
i | 6 | Sealing (1) 
Sealing (1) | 6 | Seating (1) Sealing (1) 


ba | 


Electrical tests 
(Pre burn-in) 


(optional) 
Particle impact 15 | Electrical tests at 
maximum operating 
temperature (2) 
Electrical tests Electrical tests 
(Pre burn-in) (Pre burn-in) 


noise detection 
Serialization 
(102 [Burnin 
Electrical tests 11 Electrical tests 
(Post burn-in) (Post burn-in) 


11 Electrical tests 
(Post burn-in) 
Reverse bias 
burn-in 


Electrical tests 
(Post burn-in) 


Sealing (1) 


Final electrical 13.1 | Final electrical Final electrical Final electrical 13.2 | Final electrical 
tests tests tests tests tests 


Radiography 
16 | External visual External visual External visual 16 | External visual External visual 
examination examination examination examination examination 


Groups A, B, C inspection (on sample basis) followed by external visual examination of the used samples 


ie 
= 


(1 : Applies only for cavity devices (ceramic package) 
(2) : Apply only for non-cavity devices (plastic package) 


Screening class F 


Change of 
temperature 


| 6 | Sealing (1) 


15 | Electrical tests at 
maximum operating 
temperature (2) 
Electrical tests 
(Pre burn-in) 

02 [Bumin 


11 | Electrical tests 
(Post burn-in) 


Final electrical 
tests 

External visual 
examination 
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Table 6 - CECC INSPECTION GROUPS AND TEST CONDITION 


Examination or test Inspection requirements 


Assessment levels 


GROUP A 
INSPECTION 


Sub-Group A1 

Visual examination 
Sub-Group A2 
Verification of the function 


Sub-Group A3 
Static characteristics at 25°C 


Sub-Group A4a 

Static characteristics at maximum 
operating temperature 
Sub-Group A4b 

Static characteristics at minimum 
operating temperature 


Sub-Group A5 


Dynamic characteristic at 25°C 


GROUP B 
INSPECTION 


Sub-Group B1 


Dimensions 
Sub-Group B2 
Solderability 
Sub-Group B3 
Sealing test 


Sub-Group B4 
Change of temperature 
Followed by: 


1) For cavity packages: 
Fine and gross leak test 


2) For non-cavity packages: 
Damp heat accelerated 


End point tests: 


Electrical tests as for Sub-Groups 
A2 and A3 


Sub-Group B5 
Electrical endurance 168hrs 


End point tests: 
Electrical tests as for Sub-Groups 
A2 and A3 


Note: 1) D = Destructive test 
ND = Non destructive test 


For more detailed information see CECC 90-100 issue 2 specs. 
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CECC CMOS 


ORDERING CODE: 
HCC 4013 F OM2 RB 


i ASSESSMENT + SCREENING LEVEL 
INTERNAL CODE 


PACKAGE 
DEVICE TYPE 
TEMPERATURE RANGE 


TEMPERATURE RANGE 


HCF Standard (— 40°C to + 85°C) 
HCC Extended ( — 55°C to + 125°C) 


PACKAGES: 


B Plastic Dual in Line 

F Ceramic Dual in Line Frit Seal 

K@ Ceramic Flat (For Level RH only) 

D@ Ceramic Dual in Line Metal Sealed (For Level RH only) 
Z@ Ceramic Leadless Chip Carrier (CLCC - For Level RH only) 


@ = Production plant to be Qualified 


ASSESSMENT + SCREENING LEVELS 
RB See the Screening Levels Table on page 32 
RC * See the Screening Levels Table on page 32 
RD See the Screening Levels Table on page 32 
RE See the Screening Levels Table on page 32 
RF See the Screening Levels Table on page 32 
RH @ See the Screening Levels Table on page 32 


e Available on big demand only. 
@ = Production plant to be Qualified. 
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DETAILED LIST OF APPROVED DEVICES 


CECC Spec. N° Type CECC Spec. N° 


4001B 90104 / 105 4060B 90104 / 213 
4002B 90104 / 106 4066B 90104 / 138 
4006B 90104 / 107 4068B 90104 / 139 
4007UB 90104 / 108 4069UB 90104 / 140 
4008B 90104 / 109 4070B 90104 / 187 
4011B 90104 / 110 4071B 90104 / 141 
4012B 90104 / 111 4072B 90104 / 142 
4013B 90104 / 112 4073B 90104 / 143 
4014B 90104/ 113 4075B 90104 / 144 
4015B 90104 / 114 4076B 90104 / 145 
4016B 90104/115 4077B 90104 / 146 
4017B 90104 /170 4078B 90104 / 147 
4018B 90104/171 4081B 90104 / 148 
4019B 90104 /172 4082B 90104 / 149 
4020B 90104 / 116 4085B 90104 / 226 
4021B 90104/117 4093B 90104 / 214 
4022B 90104/118 4094B 90104 / 188 
4023B 90104 / 119 4098B 90104 / 224 
4024B 90104 / 120 4099B 90104 / 150 
4025B 90104 / 121 4502B 90104 / 152 
4027B 90104 / 122 4503B 90104/175 
4028B 90104 / 123 4508B 90104 / 155 
4029B 90104 / 124 4510B 90104 / 156 
4030B 90104 /125 4511B 90104 / 157 
4032B 90104 / 126 4512B 90104 / 158 
4034B 90104 / 127 4514B 90104 / 159 
4035B 90104 / 128 4515B 90104 / 160 
4038B 90104 / 129 4516B 90104 / 161 
4040B 90104 / 130 4517B 90104 / 162 
4042B 90104 / 185 4518B 90104 / 163 
4043B 90104 / 186 4520B 90104 / 165 
4044B 90104 / 132 4527B 90104 / 168 
4046B 90104 / 212 4532B 90104 / 178 
4047B 90104 / 225 4536B 90104 /218 
4049UB 90104 / 133 4538B 90104 /179 
4050B 90104 / 134 4555B 90104 / 199 
4051B 90104 / 135 4556B 90104 / 181 
4052 90104 / 136 4585B 90104 / 203 
4053 90104 / 137 
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HARMONIZED SYSTEM OF QUALITY ASSESSMENT FOR ELECTRONIC COMPONENTS 
CECC ECQAC 


REGISTRATION NUMBER: ISSUE NUMBER: 3 
OF 


AT THEIR PLACE(S) OF WORK 


IN RESPECT OF GENERIC/SSQQ4RIMAEX SPECIFIC 
TITLE: - MONOLITHIC INTEGRATED CIRCUITS 


THE ORGANIZATION, FACILITIES AND INSP. vi (1K HAVE BEEN FOUND TO COMPLY WITH THE 
REQUIREMENTS OF DOCUMENT CECC 00 ENT IN RESPECT OF THE FAMILIES OF COMPONENTS LISTED IN THE 
APPROVAL DOCUMENT(S) NO 
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Radiation Hardened versions of HCC 4000 series 
types are offered by SGS-THOMSON for special 
applications in Space, Biomedical and Military 
fields. 


These devices are supplied in accordance to the 
relevant Hi-Rel processing and screening specifica- 
tions requested in the particular field (MIL 883, 
SCC9000, etc) and are electrically and mechan- 
ically identical to their non-hardened equivalent. 


The actual radiation resistance of SGS- THOMSON 
RAD-HARD C-MOS parts can vary slightly from lot 
to lot and from type to type, but has repeatedly been 
demonstrated (see fig. 1) to be far in excess of the 
limit of 100K rads, normally requested for space and 
choosen by SGS-THOMSON as a standard refer- 
ence for certification. 


RADIATION HARDENED PRODUCTS 


By changing the diffusion of the basic CMOS pro- 
cess, a rad-hard capability of total dose is achieved 
up to 1.10° rads (Si). These rad-hard devices are 
processed according to ESA/SCC 9000 specifica- 
tions and these types are subjected to a special 
process that monitors the tolerances more efficient- 
ly. The flow-chart is shown in Table 1. 


The radiation exposure changes the levels of thre- 
shold voltages and leakage currents as shown in 
the figure below, thus a different diffusion process 
is necessary to monitor the effects of the radiation. 
Pre-and post-radiation measurements are made of 
threshold, threshold delta, leakage current and go, 
no-go functional tests in order to ensure that shift 
and absolute values are within the specified limits. 
ESA/SCC screening levels and tests are shown in 
the following pages. 

See list of qualified devices, page 45. 


Fig. 1 - Example of Thereshold drifts versus radiation dose as measured on a sample of SGS-THOM- 
SON RAD-HARD production tested by an independent laboratory. Parts tested were guaranteed to 
withstand 100K rads, but all show voltage thereshold shifts well inside radiation spec limits even at 
300K rads (courtesy Hahn Meithner Institute, Berlin). 
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Table 1 - ESA/SCC GENERIC SPECIFICATION 9000 
CHART Il - FINAL PRODUCTION TEST 


PRODUCTION AND CONTROLS IN 
ACCORDANCE WITH ESA/SCC BASIC 
SPECIFICATION N. 20100 


PRODUCTION UP TO ENCAPSULATION STAGE 


INTERNAL (PRE-ENCAPSULATION) 
VISUAL INSPECTION 


BOND STRENGTH TEST 
DIE - SHEAR TEST 
ENCAPSULATION 
HIGH TEMPERATURE STABILISATION BAKE 
TEMPERATURE CYCLING 
‘CONSTANT ACCELERATION 


PARTICLE IMPACT NOISE DETECTION 
(PIND) TEST 


SEAL TEST, FINE & GROSS LEAK (OPTIONAL) 


ELECTRICAL MEASURAMENT AT ROOM 
TEMPERATURE 


ELECTRICAL MEASUREMENT AT HIGH AND 
LOW TEMPERATURES (OPTIONAL) 


MARKING (PLUS SERIALISATION FOR LEVEL B) 


EXTERNAL VISUAL INSPECTION 
SAMPLING AQL 1%, INSPECTION LEVEL II 


DIMENSION CHECK 


TO CHART Ill 
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RADIATION HARDENED PRODUCTS 


CHART III - BURN-IN — AND ELECTRICAL MEASUREMENTS 


|__ PARAMETER DRIFT VALUE (INITIAL MEASUREMENTS) | |X 


240 hours - LEVEL “‘B”’ 
168 hours - LEVEL “C”’ 


PARAMETER DRIFT VALUE (FINAL MEASUREMENTS) 


POWER BURN-IN 


ELECTRICAL MEASUREMENTS AT 
HIGH AND LOW TEMPERATURES 


CHECK FOR LOT FAILURE 


TO CHART V 
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CHART V - LOT ACCEPTANCE TEST 


LEVEL 1 


LEVEL 3 

ELECTRICAL SUBGROUP 

ELECTRICAL MEASUR AT ROOM TEMPER. SOLDERABILITY 
ELECTRICAL MEASUREMENT| [ELECTRICAL MEASUREMENT AT| | MARKING PERMANENCE 


DURING ENDURANCE TEST HIGH AND LOW TEMPERATURE 
ELECTRICAL MEASUREMENT AT ROOM TEMPERATURE 


EXTERNAL VISUAL INSPECTION EXTERNAL VISUAL INSPECTION TERMINAL STRENGTH 
EXTERNAL VISUAL INSPECTION 


EXTERNAL VISUAL INSPECTION 


1 FAILURE ALLOWED 1 FAILURE ALLOWED No FAILURE ALLOWED 


LEVEL 1 - LOT ACCEPTANCE LEVEL 2 - LOT ACCEPTANCE LEVEL 3 - LOT ACCEPTANCE 


Note: Level 1 includes Level 2 and Level 3 
Level 2 includes Level 3 
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= european space agency 
= agence spatiale européenne 


Certificate of Qualification No. 73 D 


This is to certify that S@S-THOMSON, Rennes, France 


has been qualified by ESA for the supply of Integrated Circuits C MOS B 
Series (See ESA/SCC QPL for Types) 

for use in ESA space programmes, according to ESA/SCC Generic 
Specification 9000 and applicable Detail Specifications (See ESA/SCC QPL) 


as recommended by the Space Components Coordination Group. 
This certificate is valid until April 1992. 


Head of Product Assurance i a Date 
and Safety Department 9 April 1990 
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RADIATION HARDENED PRODUCTS 


RADIATION-HARDENED CMOS 


ORDERING CODE: 
9201-040 04 6B 
— SCREENING LEVEL 
PACKAGE 


DEVICE TYPE 


SCREENING LEVELS: 


B See Chart Ill, Page 41 
C See Chart Ill, Page 41 


PACKAGES: 
01 Ceramic Flat Gold Plated 
02 Ceramic Flat Tin Plated 
03 Ceramic Dual in Line Metal Sealed Gold Plated 
04 Ceramic Dual in Line Metal Sealed Tin Plated 
07 Leadless Ceramic Chip Carrier (LCCC) 


MARKING: 
Parts are marked with the ordering code. 
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RADIATION HARDENED PRODUCTS 


DETAILED LIST OF APPROVED DEVICES 


9201 / 040 5) = 9306/016 = |. MOBBUIB: ==) = 9401/0010 
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9201 / 041 
9201 / 042 
9306 / 013 
9202 / 038 
9202 / 039 
9208 / 002 
9204 / 036 
9306 / 040 
9306 / 033 
9409 / 005 
9401 /013 
9306 / 034 
9407 / 003 


Ne oe 
%q og. 
& ye 


9204 / 023 
9201 / 045 
9204 / 024 
9201/046 

9408 / 017 
9406 / 001 
9203 / 022 
9205 / 010 
9204 / 025 
9201 / 047 
9306 / 017 
9306 / 025 
9306 / 018 


9201 / 048 
9201 / 063 
9201 / 082 
9201 / 064 
9201 / 065 
9306 / 022 
9201 / 055 
9201 / 062 
9201 / 052 
9201 / 066 
9201 / 067 
9201 / 068 
9202 / 060 
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9409 / 002 
9306 / 026 
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9206/015 | P24 9202/0043 ‘1 9401/0006 
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9202 / 050 

9204 / 047 
9204 / 054 
9204 / 020 
9203 / 038 
9204 / 021 
9202 / 068 
9202 / 069 
9202 / 051 
9204 / 041 
9306 / 032 
9204 / 022 
9301 / 009 
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9202 / 026 
9207 / 003 
9201 / 054 
9202 / 045 
9202 / 046 
9202 / 047 
9202 / 048 
9202 / 049 
9204 / 052 
9209 / 001 
9408 / 005 
9408 / 009 
9201 / 061 


9401 / 030 
9202 / 063 
9204 / 053 
9408 / 006 
9408 /012 
9205 / 011 
9204 / 045 
9204 /013 
9204 / 028 
9408 / 026 
9202 / 065 
9408 / 011 
9408 / 025 
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RELIABILITY AND FAILURE MECHANISMS 
FUNDAMENTALS 


-Through accelerated stresses we ascertain the 
value of the components failure rates, in terms of 
how many devices (in percent) are expected to fail 
every 1000 hours of operation (A or F.R.) 


-Failure rate versus time of activity shows the well- 
known trend. 


-Failure rate 


TIME 
$-6909 


During the first time period the products are affected 
by the so-called "infant mortality" intrinsic to all 
semiconductor technologies. End users are very 
sensitive to this parameter which causes early oper- 
ational failures in their equipment. 


TARGETS 


SGS-THOMSON periodically reviews and publish- 
es lifetime results; at this time a new set of failure 
rate targets are being defined. These targets are 
translated into actual required test hours. 


The goal is a steady shift of the limits. 


Failure rate A 


(4 


$- 6310 TIME 


TESTS 


With accelerated tests we define the failure rate of 
the products, then, derating the data for different 
conditions, we know the life expectancy under the 
actual operating conditions. 


RELIABILITY REPORT 


In its simplest form the failure rate (at a given 
temperature) is: 


FR. =—N_ (1) 


N = Number of failures 
Where D = Number of components 
H = Number of testing hours 


If we intend to determine the failure rate at other 
temperatures an acceleration factor must be con- 
sidered. 

Some tests are accelerated by means of increased 
temperature, based on the assumption of the Ar- 
rhenius law: 


FR.=Aeo*KN = (2) 
A = Constant 
Ea = Activation energy 
K = Boltzman’s constant 
Tj = Junction Absolute temperature 
For two different temp. F.R.(T1)=F(1T1, T2)F.R.(T2) 


sock —Ea ( 1 1 

from (2) it is: F(T1,T2) = EXP] K F | (3) 
Clearly the choice of an appropriate activation en- 
ergy, Ea is of paramount importance. 
The different mechanisms which could lead to cir- 
cuit failure are characterized by specific activation 
energies whose values are published in the relevant 
literature. 


THUS THE CORRECT PROCEDURE IS 


CALCULATED AT TEST CONDITIONS 


AND WITH A CERTAIN CONFIDENCE 
LEVEL 


ACCELERATED TEST 


FAILURE ANALYSIS 


. CALCULATED AT OTHER 
CHOICE OF Ea —————» TEMPERATURES 
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Arrhenius equation (2) describes the rate of many 
processes responsible for degradation and failure 
of electronic components; it follows that if the tran- 
sition of an item from an initial stable condition to a 
defined degraded state occurs by a thermally acti- 
vated mechanism, then the time for the transition is 
given by an equation of the form: 


MTBF = B EXP (Ea/Kt) 
MTBF = Mean time between failure 
B = Temperature-independent constant 


MTBF can be defined as the time to suffer a device 
degradation. The dramatic effect of the choice of the 
Ea value can be seen by plotting equation (2). 


The acceleration effect of a 125°C device junction 
test with respect to 70°C actual device junction 
operation is equal to a factor of 100 for Ea = 1eV 
and respectively 4 for Ea = 0.3eV. 


Some words of caution are needed about published 
values of Ea: 


A)They are often related to high temperature test 
where a single Ea (with high value) mechanism 
has become significant. 


B)They are specifically related to the devices pro- 
duced by that supplier (and to its technology) and 
in that period of time. 


C)They could be modified by the mutual action of 
other stresses (voltage, mechanical) 


D)Field device-application conditions should be 
considered. 


Life-Hours 


Time 


Main Failure modes and relevant activation energies 


Failure Mode (eV) 


SURFACE CHARGE 
IONIC CONTAMINATION 


DIELECTRIC DEFECTS 
ELECTROMIGRATION 
INTERMETALLIC GROWTH 
METAL CORROSION 


Activation Energy 


Accelerating 


HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS 

HIGH TEMPERATURE BIAS, STORAGE 
HIGH HUMIDITY BIAS 


jy SGS-THOMSON 
4 MICROELECTRONICS 


50 


RELIABILITY REPORT 


WAFER FAB TYPICAL PRODUCTION PROCESS FLOW CHART 


Key: 
€ 00% operation or screening 


@ 100% operation with spc 
- In-process control (monitor) 


[ } QA Gate inspection (sample acceptance} 


Material inspection 
Starting materials are inspected following written 
specifications and records aré maintained for traceability. 
Certified suppliers supply SES materials, 


Water fabrication 
Masking, etching, diffusion and metallization processes 
produce finished dice in wafer form. 
Critical paratneters are under SPC. 


in-process control 
Wafers and process environment are inspected 
at the main process steps. 


Electrical parameter testing 
Test patterns or wafers are tested 
following statistical rules. 


Electrical wafer At br } 
Each die is sfectrically tested and identified 
when it doesn't mest the electrical requirements. 


Finished wafer inspection 
Active surface and back finish are inspected on each 
diffusion lot before release for die fab and assembly. 
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in-process control during wafer fabrication 
The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 


PROCESS STEPS IN-PROCESS INSPECTIONS/MONITORS 


OXIDATION 


— Visual 

— Thickness 

— Refractive Index 

— CV plot (stability of ionic concentration and contamination control) 


DEPOSITION: Nitride, Poly Si — Visual 
— Thickness 

— Refractive index 
— Doping content 
PHOTOLITHOGRAPHY — Mask and wafer cleanliness 
— Alignment and focusing accuracy 
— Critical dimensions 


ETCHING — Quality of etching and wafer cleanliness 

— Critical dimensions 
ar BY IMPLANT — Sheet resistance (dose and implant uniformity) 
(P, As, B) 


DOPING BY DIFFUSION — Sheet resistance 
(POCI,, As) — Thickness a 
— CV plot (stability of ionic concentration and contamination control) 


— Thickness 
— Resistivity 
— Crystal quality (stacking faults, bumps and others) 


EPITAXIAL GROWTH 


METALLIZATION - voc Cleanliness 
— Visua 

— SEM (step coverage and film quality) 
— Thickness 


— CV plot (stability of ionic concentration and contamination control) 


INTERMEDIATE AND FINAL 
PASSIVATION 


— Thickness 
~ Doping content 

- er a integrity (density of pinholes and cracks) 
— Visua 


BACK FINISHING — Wafer thickness 
— Back metal thickness 


— Metal adherence 


ELECTRICAL 
CHARACTERIZATION 


WAFER INSPECTION — Visual (microscope and/or laser surface inspection system) 


ALL DEPOSITIONS AND — Surface Scan (to detect and to measure foreign particles) 
PHOTOLITHOGRAPHY 


— Main parameters for active and parasitic structures (e. g. threshold 
voltage, saturation current, hFe, resistances, capacitances ...) 
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ASSEMBLY TYPICAL PRODUCTION PROCESS FLOW CHART 


(_) 100% operation or screening 
@ 100% operation with sPc 
BBE in-process controt (monitor) 


| | QA Gate inspection (sample acceptance) 


Moulded 


Material inspection 
Starting materials are inspected 
following written specifications and 
records are maintained for 
traceability. Certified suppliers 
supply STS materiais. 


Die separation 
Wafers are separated inte individual 
dice and electrical rejects are 
removed. 


Visual sereening* 
Dice are inspected and selected at 
high magnification. 


Quality taspection 
Each die fot is accepted before 
assembly (visual inspection of 
active surface). 


Die attach 
Wire bond 


Precap visual* 
Assembled but unsealed units are 
individually inspected at low and 
high power magnifications. 


Quality faspection 
Each lot is accepted before 
sealing to verify compliance to 
precap inspection specifications. 


Seali 


ng 
Vacuum prebake and high 
temperature final seal. 


* Omitted when the intrinsic quality meets the specified quality level 


package 
y 


¥ Shipping 


Moulding and 
Stabilization bake 


Sealing atmosphere 
control 


Seal and lid torque 
control 
Trim & Form and Lead 
finish 


internal water-vapor 
eontent cont 


High impact shock 
Final bake 
Raw line inspection 


Group A Inspection 
(Finished products) 


Packing and 
documentation 
inspection 


Shipping 


** For non military products, these reliability tests can be performed after step 23 on 100% electrically tested samples (when requested) 
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in-process control during assembly process 


The table emphasizes the most important fabrication steps with the relevant SPC measures and/or monitors 
performed. 


DIE ATTACH —Integrated Circuits 

MIL-STD-883 Method 2010 cond B (internal visual) and 

Method 2019 (die shear strength); CECC 90000 
—Discrete Devices 

MIL-STD-750 Method 2072 Wi visual) and Method 
2017 (die shear strength); CECC 50000 


— Integrated Circuits 
MIL-STD-883 Method 2010 cond. B (internal visual) and 
Method 2011 cond. D (bond strength); CECC 9000 

— Discrete Devices 
MIL-STD-750 Method 2072 ee visual) and Method 2037 

(bond strength); CECC 5000 


QUALITY INSPECTION | — Integrated Circuits 
MIL-STD-883 Methods 2010 cond. B (internal visual); CECC 90000 
—Discrete Devices 
MIL-STD-750 Method 2072 (internal visual); CECC 50000 


16 MOULDING AND — Visual and temperature process control 
STABILIZATION BAKE 


WIRE BOND 


17 SEALING Moisture content: 
ATMOSPHERE < 200 ppm for Ceramic packages 
CONTROL < 100 ppm for Metal Can packages 


18 SEAL CONTROL Fine Leak 


— Integrated Circuits 

MIL-STD-883 Method 1014 cond. A1 

Helium leak detector after pressurization in He for: 
2h at 5.1 atm Limit: 5 x 10°°cc/s for ICV < 0.05 cc 
Ah at 5.1 atm Limit: 5 x 10*cc/s for ICV > 0.05 < 0.5cc 
2h at 3.0 atm Limit: 1 x 10° cc/s for ICV > 0.5 < icc 
5h at 3.0 atm Limit: 5 x 10*%cc/s for ICV = 1 < 10cc 

ICV = Internal Cavity Volume 


— Discrete Devices 
MIL-STD-750 Method 1071 cond. H1 
Helium leak detector after pressurization in He for: 
2h at 4.1 atm Limit: 5 x 10*cc/s for ICV < 0.4 cc 
2h at 4.1 atm Limit: 2 x 10°’ cc/s for ICV > 0.4 cc 
Ah at 2.0 atm Limit: 1 x 10°’ cc/s for ICV > 0.4 cc 


Gross Leak 


— Integrated Circuits 

MIL-STD-883 Method 1014 cond. C1 (fluorocarbon gross leak) 
5 Torr vacuum for 30 minutes minimum followed by 
pressurization of the devices immersed in mineral oil and 
subsequent immersion in another mineral oil at Ta = 125°C 


— Discrete Devices 
MIL-STD-750 Method 1071 cond. C (fluorocarbon gross leak) 
0.5 Torr vacuum for 1h, except for ICV > 0.1 cc, followed by 
pressurization of the devices immersed in mineral oil at: 

4.1 atm for 2h ICV < 0.1 cc or 

5.1 atm for zh ICV = 0.1 cc 
and subsequent immersion in mineral oil at Ta = 125°C 
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in-process control during assembly process (cont'd) 


PROCESS 
STEPS TESTS DESCRIPTION 


LID TORQUE Ceramic packages only 
CONTROL MIL-STD-883 Method 2024 
(e.g. => 60 Kg x cm for seal area values between 1.41 and 1.73 cm?) 


TRIM & FORM 
AND LEAD FINISH 


— Trim & Form not for Metal Can packages 
— Dimensions, thickness and contamination control 
— Solderability control: 

Aging as per page 51 

215 +5°C for 3 +0.5 sec. (SMD only) 
235 + 5°C for 2 +0.5 sec. 
245 +5°C for 5+0.5 sec. 


INTERNAL WATER Dew Point method MIL-STD-883 Method 1018 procedure 3 
VAPOR CONTENT 5000 ppm max (dew point temperature less than - 15°C) 
CONTROL Ceramic packages only 


21 HIGH IMPACT SHOCK} Metal Can packages only (except T03) 
20000 g minimum; t = 25u sec. minimum; Y1 axis only 
== FINAL BAKE For SMD only (according to internal specifications) 


RAW LINE External Visual 

INSPECTION — Integrated Circuits 
MIL-STD-883 Method 2009; CECC 90000 

— Discrete Devices 

MIL-STD-750 Method 2071; CECC 50000 
Note: at this step some reliability tests (pressure pot, 
temperature cycling, life test etc.) are performed as a monitor, 
generally on a weekly basis, to have fast feedback on process 
behaviour (Real Time Control Tests) 


GROUP A See page 56 
INSPECTION 


a aad les B, C AND Performed on the product family representative types (by 


rotation); the results are extended to all the other devices of the 
same family according to the structure similarity concept 


PACKING AND 
DOCUMENTATION 
INSPECTION 


Inspection for: 
— right quantity 

— right type 

— right boxing 

— right labelling 

— right documentation 
— various 
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GROUP A INSPECTION - FINISHED PRODUCT ACCEPTANCE 


ICs and Discrete devices 


SUBGROUP PARAMETERS MINIMUM | ACCEPTANCE 
SAMPLE SIZE | NUMBER 

| _At___| Visualand mechanicalinspection | 15 | 

ee 


A2+A3+A4 i 


Cumulative electrical and inoperative mechanical failures 


Notes 
- This product acceptance is valid for standard production, for agreed customer programs other sampling plans can be applied 


- Specified temperature ranges according to SGS-THOMSON databooks 


PPM (RESULTS AND TARGETS) 


As a consequence of its quality improvement programmes SGS-THOMSON has continually improved 
outgoing quality and is pursuing ambitious quality targets. 
PPM values and targets for cumulative electrical failures* (inoperative mechanical included) 


1986 1987 1988 1989 1990 «=| = tg 
RE Oe 


* Values referred to the end of each year. 
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GROUPS B, C AND D TESTS 


Integrated circuits - Groups B, C and D tests 


Every week or every three months on raw line and/or finished products 


SGS-THOMSON 
TEST CONDITIONS 


MIL-STD-883 


Resistance to 1 minute immersion in solvent 
solvents solution followed by 10 strokes with 
a hard brush as per MIL-STD method 
" procedure shall be repeated 
times) 


0; 215+5°C 3+0.5sec. 
1] 235+5°C 2+0.5sec. 
245 +5°C 5+0.5sec. 


Operating Life Test 1000 h according to detail spec 


or 


Intermittent Life Test 


5000 Cycles 
(for Power devices) 


end point electrical 


as per device spec. 
parameters 


Temperature cycling 10 cycles Ta = -65°C to + 150°C 
30000 g 


See page 38 


Constant acceleration 


Seal - fine 
- gross 


Ta = 121°C, 2 atm, 240 h min. 


as per device spec. 


Pressure pot 


end point electrical 
parameters 


HAST (Hig aly 130°C/85%RH with bias t=150h 
carat tress according to detail specification 
es 


end point electrical 
parameters 


as per device spec. 


Notes 

1) Sample can be increased according to LTPD table, till c=2 

2) Aging of 8h in steam vapor or 16h at 155°C Soldering temperature of 215°C for SMD only 

3) Ta such to have Tj=T) max 

4) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more 
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Integrated circuits - Groups B, C and D tests 


Every six months on raw line and/or finished products 


SG5-THOMSON 
TEST CONDITIONS 


SAMPLE SIZE 
NUMBER (C} 


Lead integrity 46 12 (1)| Tensile test (as per CECC 90000) 


Lead Fatigue Cond B2 

- wire leads: a force of of 0 229 +0 014 Kg 
for three 90 +5° arcs on each lead 
bending cycle 2 to 5 sec 

- dual-in-line and power moulded packages 
the leads shall be bent 3 times 
simultaneously for at least 15° permanent 
bend, returning then to the original position 


Solder pad adhesion Cond D 
a force of 0.299 Kg min to each solder 
pad for 30secminimum 


Seal - fine ; see page 54 

- gross . 
Thermal shock Cond B, 15 shocks, Ta =-55 to + 125°C 
Temperature cycling Cond C; 100 cycles Ta = - 65 to + 150°C 


Moisture resistance Lead bend conditioning 
followed by 10 cycles of 24h, Ta = 25°C to 65°C 
RH = 80% to 100%, one 3h cycle at Ta = -10°C 
Seal - fine see page 54 
- gross 
Visual examination without appraisal of marking 


end point electnical as per device spec 
parameters 


Mechanical shock Cond B, 1500g, 05 msec, 5 blows in each of 
the 6 orientations; not operating 

Vibration, vanable Cond A, 20g, 3 orientations, f = 20 to 2000 cps, 

frequency four 4 minutes cycles, 48 minutes total, 
not operating 

Constant accelerations Cond E; 30000 g; Y1 onentation only 

Seal - fine see page 54 

- gross . 
Visual examination 


end point electrical as per device spec 
parameters 


Salt atmosphere Cond A. 10 to 50 gr of NaCl per m? 
for 24 h at Ta= 35°C min 


Seal - fine see page 54 
- gross 


Visual examination 


Humidity test 85°C/85% RH with biast = 1000h 
according to detail specification 


end point electrical as per device spec 
parameters 


Internal water-vapor 
content 


Lid Torque 7 see page 54 
Notes 


1) Sample can be increased according to LTPD table, till c=2 

2) Not for SMD 

3) Leadless chip carrier only 

4) For plastic packages Ta= -65/-40°C according to device type 

5) 20000g for packages with cavity perimeter of 5cm or more and/or with a mass of 5 grams or more 

6) Test three devices |f one fails, test two additional devices with no failure 

7) Applied only to packages which use glass-frit seal to lead the frame lead or package body (1 e wherever frit seal establishes hermeticity or package integrity) 
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RELIABILITY REPORT 


LPS - RESULTS SUMMARY 


Test cae Ee a a | 
HIGH TEMPERATURE 1000 hrs os CE 620 0O 675 0 738 #60 756 O 
BIAS 2000 hrs | 540 513 135 0 198 0 216 O 
TEMPERATURE 1000 hrs |1951 O |1890 0 738 : 918 ; 
HUMIDITY BIAS 2000 hrs | 513 1 O 378 O 180 216 

168 hrs |}2125 O | 1830 ; 795 810 
0 


1428 feo 0 | #00 | 0 | 0 
; 


200 cyc 
Sgr tenaee 1000 cyc |1070 0 |1110 0 | 570 0 apes 
ENVIRONMENTAL 
SoaUNCe a ee ee some 


MECHANICAL SEQUENCE] | - _- | - ~ [1908 0 [12750 


a 
ae ae Ce 1 | ee 0 
SOLVENT 

50 | ae 
coral 


LEADINTEGRITY. | —~«d;sa75 0 rao [ooo [aes | 
240 hrs | 100 ; 100 0O 50 75 ; 


Package Device x Hours 


PLASTIC 3.78 x 10° 


S.O. PACKAGE 1.49 x 10° 


* FIT =Failure in Time. Number of failures/10° Hours of operation (or 10°). The activation energy, from analysis, was chosen 
as 0.7 eV based on our tests results: the failure rate at lower operating temperature can be extrapolated from the Arrhenius 
plot. 


The actual junction temperature should be used; it can be computed using the relationship 
Tj = TA + (P x 9JA) 


Where Tj = Junction temperature 
TA = Ambient temperature 
@JA = Junction to ambient thermal resistance (typically 100°C/watt for a 16 pin DIP) 
P = Power actual consumption 
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(Gz, SGS-THOMSON = HCc/HcF40008-40018 
S47 MICROELECTRONICS © HCC/HCF4002B-4025B 


NOR GATE 
4000B-DUAL 3 INPUT PLUS INVERTER The HCC/HCF4000B, HCC/HCF4001B, HCC/HCF 
4001B—QUAD 2 INPUT 4002B and HCC/HCF4025B nor gate provide the 
4002B-DUAL 4 INPUT system designer with direct implementation of the 
4025B TRIPLE 3 INPUT nor function and supplement the existing family of 
= PROPAGATION DELAY TIME = 60 ns (typ.) AT COS/MOS gates. All inputs and outputs are buffe- 


Ci = 50 pF, Vop = 10 V red. 

« BUFFERED INPUTS AND OUTPUTS 

a» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

=» QUIESCENT CURRENT SPECIFIED TO 20 V 
FOR HCC DEVICE 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25 °C 
FOR HCC DEVICE 

s 100% TESTED FOR QUIESCENT CURRENT EY F 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- (Plastic Package) (Ceramic Package) 
TATIVE STANDARD N. 13A, "STANDARD 


SPECIFICATIONS FOR DESCRIPTION OF B 

SERIES CMOS DEVICES * ee 
DESCRIPTION 
The HCC4000B, HCC4001B, HCC4002B and _ M1 C1 
HCC4025B (extended temperature range) and (Micro Package) (Chip Carrier) 
HCF4000B, HCF4001B, HCF4002B - and ; 
HCF4025B (intermediate temperature range) are Perit eh rae alae 
monolithic integrated circuit, available in 14-lead 


HCFXXXXBEY HCFXXXXBC1 


dual in line plastic or ceramic package and plastic 
micropackage. 


PIN CONNECTIONS 


September 1988 1/8 


HCC/HCF4000B-4001B-4002B-4025B 


ABSOLUTE MAXIMUM RATING 

[Symbol| Parameter =| ate |nit_ 

Vpp Supply Voltage: HCC Types -0.5 to +20 V 

HCF Types -0.5 to +18 V 

0.5 to Vop + 0.5 

|__| DC Input Current (any one input) fe eNO AY 
Top 

°C 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 
Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
Storage Temperature -65 to +150 eG 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external penods may affect device reliability. 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


[symbol| Parameter | ate | nt 
Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 V 


_Input Voltage 


Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 
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HCC/HCF4000B-4001B-4002B-4025B 


SCHEMATIC AND LOGIC DIAGRAMS 


INVERTER AND 1 OF 2 GATES (NUMBERS IN PARANTHESES ARE 
THERMINAL FOR SECOND GATE) ss 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


1e 


3 
(8,6,13) t,, 1 (10,4,11) 


(9,5,12) 


28 
(9,5,1 2) 


$C05740 


Vss 


1 OF 4 GATES (NUMBERS IN PARANTHESES ARE THERMINAL FOR 
OTHER GATE) 


$S- 2799 

Yss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4000B-4001B-4002B-4025B 


SCHEMATIC AND LOGIC DIAGRAMS (continued) 


47 
Vss S- 2299 


ss 
1 OF 2 GATES (NUMBERS IN PARANTHESES ARE THERMINAL FOR SE- SOLE COE CHiON, IC TWOeR 


COND GATE) 


(9,10) 


LC10470 


INVERTER AND 1 OF 3 GATES (NUMBERS IN PARANTHESES ARE S- 2299 


THERMINAL FOR OTHER GATES) Vss 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4000B-4001 B-4002B-4025B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


a ee vi Voo|_Tiow* | 25°C | THicn* 

(V) | (VY) | WA)| () Pain. | Mex: win, | Typ. [Ma [tin | Max 
Quiescent fos] | CT S| foes} ~~ oorjoas| | 7.5 | 
Curent [HCC [onol | | 10/ [os] [oolos| | 15 | 


Vou Output High 
Voltage 
o15{ sf <1| 15 [14.95] [14.95] | [14.95] 


Vo. | Output Low 50]  [<1/5 |  |[oos| | [oos| | 005 
Voltage ‘ioo| sf <1{to{ j{oo5| | [oo5| |[oos| VY 
isl f<1115|  [oo5| — 
Input High | fosas[<1{/5/35{ | 35] | | 3.5 | 
Voltage {| ve_t<rtiof7 {fz} tt 7} V 
| (asiasl<i] is {a1 {ofa | flat | 
Input Low | lasost<1] 5 / [15] | [as] | 15) 
Voltage Lt ait aol ecb ee he) 
| ligsi5sl<1]/ 15] | 4] | [4] jf 4) 
os| 25 | | 5 | 2 { |[-+6|-32{ |[-145| | 
'o5{| 46 | | 5 [-oe4|  [-o51/ -1 | |-os6| 
foio| 95 | |10[-16] |-13/-26{/ |-o9/] | 
oi5| 135 | | 15|-42| | -34|]-68/| |[-24] | mA 
os| 25 | | 5 [-153/ |-+a6]/-32] [+1] | 
o5| 46 | | 5 |-052| |-o4a| -1 | [-os6/ | 
loio| 95 | | tol-+3{ [-141]-26/] |[-o9] | 
o15| 135 | [15[-36[ | -30/-68[ | -24] | 
lo. | Output Hoe LoS] o4 | | 5 [oes] [ost] 1 | Joss] | 
Sink Types [O/10|_ 0.5 | | 10 | 166 | 13|[26{ |oo| | 
Current fois; 15 | | 15 | (6s |  |24/] | ma 
a AY 044/41 [| [ose{ | 
Types {0/10 OS gt ts 8) af 
o15| 15 | | 15 | a 


Input 
Leakage 
Current 


Nin, tie 


Types 
HOF Any Input 
Des 
oe Ate a ica eh fe) pee 
Capacitance p 


* Tuow = -55 °C for HCC device: -40 °C for HCF device. 
* TuicH = +125 °C for HCC device: +85 °C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Vpo = 5 V, 2 V min. with Vpp = 10 V, 2.5 V min. with Vop = 15 V 
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HCC/HCF4000B-4001B-4002B-4025B 


DYNAMIC ELECTRIGAL CHARACTERISTICS (Tamb 


20 ns) 


, C_ = 50 pF, Ri = 200 KQ, 
all input rise and fall times 


= 25°C 
°C 


typical temperature coefficent for all Vop values is 03 %/ 


tPHL 
tPLH 
tTHL 
tTLH 


~ 
© 
= 
7) 
E 
G 
G 
a. 


Propagation Delay Time 


Transition Time 


Minimum Output Low (sink) Current Charac- 


teristics 


Typical Output Low (sink) Current Characteristics 


BEREAN 


pesesescetense 
Pee INN | 


Weasel tt SS 
ZeRSERRERERER.. 


Minimum Output High (sorce) Current Charac- 


teristics 


Typical Output High (source) Current Charac- 


teristics 


vauer2caue mes 
heer 


-Vps (V) 


~-Vos (V) 
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HCC/HCF4000B-4001B-4002B-4025B 


Typical Transition Time vs Load Capacitance Typical Propagation Delay Time vs Load Capa- 
citance 
{ i GC32980 { ar GC33080 
tra 


traf TT Tow =25e] TT | | 
a, 

eal Ee Seatac! 
Py eat TT 
ieee 
fat 


120 


) 40 60 80 C, (pF) 0) 40 60 80 C, (pF) 
Typical Voltage Transfer Characteristics as a Typical Power Dissipation Per Gate vs Fre- 
Function of Temperature quency 
V GC33506D GC33070 
9ETITILILITLTLILTTLiIti ti fl BR é F 228°C Se 
(V) W ce] — sess 7 awe anal 
(a ) imma 8 
: Zz He Hi 
1 5 1 O*, bas See eee ee eee 
: Si SS ae 7 2s tat 
ott wae a iP ama 
2 
108 aan 20 al 
10 0 tS eee See ee ee eels ee eee 
a a a Oa | a 
4 eee ae Ald A 
P I 1A Lt 
oy ae 2 
— A 2s ee ss a Se Von a7 om ws: 


OV Hoe 46 B80 ee ee | ee ee 
Viv 2420 a ee ee 


want At wel 
Ht a 2 aa 
Ue A 


0? 468, 2 468542 468 ,2 468 
0 5 10 15 -V, (V) 10 10 10 10° f, (KHz) 
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HCC/HCF4000B-4001B-4002B-4025B 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


Yoo 
° INPUTS 


OUTPUTS 


Vin 
®t > 

°o 

Vie 


NOTE . 
TEST ANY COMBINATION 
OF INPUTS 
Vss S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 


a © as 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 


8/8 ICT] SGS-THOMSON 
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18-STAGE STATIC SHIFT REGISTER 


» PERMANENT REGISTER STORAGE WITH 
CLOCK LINE "HIGH" OR "LOW’ ... NO INFOR- 
MATION RECIRCULATION REQUIRED 

a FULLYSTATIC OPERATION 

= SHIFTING RATES UP TO 12MHz @ 10V (typ.) 

= STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

« QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a INPUT CURRENT OF 100nA AT 18V AND 25 °C 
FOR HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

= 5V, 10V, AND 15V PARAMETRIC RATING 


C1 
LLR NTS OF EN- , ; 
* MEETS ALL REQUREMENTSOFIEDECTEN | guooaag) (ante Sica 
CIFICATIONS FOR DESCRIPTION OF "B" ORDER CODES : 
SERIES CMOS DEVICES" HCC4006BF HCF4006BM1 


HCF4006BEY HCF4006BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4006B (extended temperature range) and 
the HCF4006B (standard temperature range), are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The types are comprised of 4 sepa- 
rate "shift register" sections ; two sections of four sta- 
ges and two sections of five stages with an output 
tap at the fourth stage. Each section has an inde 
pendent "single rail" data path. A common clock si- 
gnal is used for all stages. Data is shifted to the next 
stage on negative-going transitions of the clock. 
Through appropriate connections of inputs and out- 
puts, multiple register sections of 4, 5, 8, and 9 sta- 
ges or single register sections of 10, 12, 13, 14, 16, 
17 and 18 can be implemented using one 
HCC/HCF4006B package. Longer shift register 
sections can be assembled by using more than one 
HCC/HCF4006B. To facilitate cascading stages 
when clock rise and fall times are slow, an optional 
output (D1 + 4’) that is delayed one-half clock-cycle, 
is provided (see truth table for output from pin 2). 
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HCC/HCF4006B 


FUNCTIONAL DIAGRAM 


f STAGE | 


ABSOLUTE MAXIMUM RATINGS 


symbol] Ss Parameter =| ate unit 
HCF Types — 0.5 to + 18 V 

Lice DC Input Current (any one input) 
Top 


Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 
HCF Types 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


Input Voltage 
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HCC/HCF4006B 


LOGIC DIAGRAM AND TRUTH TABLES (one register stage) 


S-2665 
Vv 
a ss 


Q ALL INPUTS (PIN 1,3,4,56) PROTECTED 
ese d > O BY COS/MOS PROTECTION NETWORK 
OUT IF 4thOR 


Sth STAGE 
$-2645 


TRUTH TABLE FOR OUTPUT FROM TRUTH TABLE FOR SHIFT REGISTER 
PIN 2 STAGE 


1 = HIGH X = DON'T CARE 
0 =LOW A = LEVEL CHANGE 
NC = NO CHANGE 
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HCC/HCF4006B 


A La M tacocaace 


oe | 0/5 | Ese) one 
et |yoo [anol [Pio Po oe 
cal 


Output High fos | | ct | 
rons] | 

Output Low 5/0] 
Vo. | Voltage pool <t_ 
so |< 


Input Low P—fasos| as 

es pf on [ict | tof Ee 

| sss] <t | 15 | | 4 | Be 

pos {| 25 | | 5 | -2]  [-16/-32 | 

ai ros | as | | 5 [oes] [ost] -1 | 
es lono| 96 | | io |-16/  [-13|-26| | 
Se ee 


By 
a, 
—_k 
Co) 
wk 
> 
mIN on 
on 
> 
™ © 
(6) 


Current 


& 
are oi 


+ wo; — 
oO; 1 


Le 


fas [as [os (oss) Fnse| sae 
nor [os | a6 | | 5 |[-082| [ows] -1 | |-098 
a ED 08 


c 


rons| 135 | | 15 |-36 
neo (05 | 04 | 
Types ronof os | | 10” 


= 
Qa 


Output 
Sink 
Current 


3 
> 


+ 
io) 
— 


r 
© 
to 
BX 
°o 
a 
+ 
) 
w 


_ 
° = 
ww a 


oa 
on 
% 


p 


Tiow = — 55°C for HCC device : — 40°C for HCF device. 
= THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2.5 V min. with Vop = 15V. 
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HCC/HCF4006B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C. = 50pF, R_ = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


tpiH, teHe 


Data Setup Time 


Maximum Clock Input Frequency 


* If more than unit is cascaded t-CL should be made less than or equal to the sum of the transition time and the fixed propagation delay of the 
output of the driving stage for the estimated capacitive load. 


Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Charac- 
teristics. 
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HCC/HCF4006B 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 


-Vos (V) 


10 


~-Vps (V) 


TEST CIRCUITS 


Input Voltage. 


Quiescent Device Current. 


— 
- 
~ 
a 
= 
2 
oO 


ViH 


Vit 


NOTE 


TEST ANY COMBINATION 


OF INPUTS 


$- 2079/1 


Input Current. 


Vss 


BBS, 
") 
065 
2Ser 
z 
i 
a [o) 
<2u 
= 
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Wes 
5 < 
5 24 
sd 


vy 
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ky, SGS-THOMSON = =—sH1C.C4007UB 
7 WiCROELECTRONICS HCF4007UB 


DUAL COMPLEMENTARY PAIR PLUS INVERTER 


=» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a MEDIUM SPEED OPERATION tpuL, teLH = 30ns 
(typ.) AT 10V 

=» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE (Plastic Package) (Ceramic Package) 

= 100% TESTED FOR QUIESCENT CURRENT 

= MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD Pi 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 


M1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC4007UBF HCF4007UBM1 
HCF4007UBEY HCF4007UBC1 


PIN CONNECTIONS 


Vop-Q1-Q2- Qs (P) 


SUBSTRATES Q,(P 
Q>(P) SOURCE en i(P) 
Q2(P) DRAIN Q,(P) SOURCE 
Q3(N) DRAIN 
2.GurS Q5(P) SOURCE 
DESCRIPTION Q2(N) SOURCE Q3(P) DRAIN 
The HCC4007UB is a monolithic integrated circuit, Salt) ORAM Qs GATES 
available in 14-lead dual in-line plastic or ceramic Q; GATES Q3(N) SOURCE 


package and plastic micropackage. Vs5:01-Q2- Os (N) 


The HCC4007UB type is comprised of three n-chan- Sa 
nel and three p-channel enhancement type MOS 

transistors. The transistor elements are accessible 
through the package terminals to provide a conve- 
nient means for constructing the various typical cir- 
cuits as shown in typical applications. More complex 
functions are possible using multiple packages. 
Numbers shown in parentheses indicate terminals 
that are connected together to form the varius con- 
figurations listed. 


Q;(N) DRAIN 
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HCC/HCF4007UB 


FUNCTIONAL DIAGRAM 


5 agi 


s) 
N N 


one, 


Vss 7 4 LC10540 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter | Value | nit_— 
HCF Types -0.5 to +18 V 
|__| DC Input Current (any one input) 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 


Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 


Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage: HCC Types 
HCF Types 


Operating Temperature: HCC Types 
HCF Types 


Input Voltage 
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HCC/HCF4007UB 


SCHEMATIC DIAGRAM (showing input, output and parasitic diodes) 


QO OUTPUT 
TERMINAL 


kyy 


$C05780 


COS/MOS OUTPUT PROTECTION NETWORK BE- 
TWEEN TERMINAL NOS. 1, 2, 4, 5, 8, 9, 11, 12, 13, AND 
THE CORRESPONDING DRAINS AND/OR SOURCES 


COS/MOS INPUT PROTECTION NETWORK 


PARASITIC AND NETWORK COMPONENTS 
Di = N+ TO P WELL 

D2 = P+ TO SUBSTRATE 

R1=1-5KQ 

R2 = 15 -30Q 


SGS-THOMSON 
MICROELECTRONICS 
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HCC/HCF4007UB 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


> = = baie 
: Re = S © 03 = - = a) 
HOH 
Fi 
g Ln + - 
- o 2 ~ < Sie a o 
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g|2% cop ee ee ee el oe ese 
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a. Qa. 
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2) 3) =e 
- 
ro) sail 
3/3) 
— Ea Ty re) ~~] | ee 
® 
°e) 
Cc 
i) 
rR — 
Oo 
S 
< ° 5 = o. 
3 =o ro So Bs 
2 2 = a a = =) 
= 3 Oo 2° a°o Q. 
1S} O> => £> £ 
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A 2 = = = 
ro) — = 
> > > 2 z O 


* Tow = -55 °C for HCC device: -40 °C for HCF device. 


* Thich = +125 °C for HCC device: +85 °C for HCF device. 


=15V 


10 V, 2.5 V min. with Vpp 


5 V, 2 V min. with Vpp = 


The Noise Margin for both "1" and "0" level is: 1V min. with Vpp 


MICROELECTROMICS 
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HCC/HCF4007UB 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


Test Conditions 

aie acces | Test Conditions _| 

‘Symbot| Parameter =| — Test Cont Von (V) Se ee 
tPLH 


Propagation Delay Time | 55 | 110 | 
tPHL 


tTLH Transition Time 


tTHL 


Minimum and Maximum Voltage Transfer Characterisctics for Inverter and test Circuit 


GC33090 


Yoo 19V Ve ee 
RL 


Vo (V) 


| TN V V 
eli Gael eee | 4 


LC10500 


Typical Current and Voltage Transfer Characteristics for Inverter and Test Circuit 


GC33130 
Vo 


LC10490 


0 5 10 v, (V) 
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HCC/HCF4007UB 


Typical Voltage Transfer Characteristics for NAND Gate and Test Circuit 


GC33140 
V, 
OP eal eats k wie le pea 
A-SINGLE INPUT ONLY 
V) tt te] B—TWO INPUTS ONLY }. 
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LC 10520 
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Typical Output Low (Sink) Current Caracteristics Minimum Output Low (Sink) Current Charac- 
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Typical Output High (Source) Current Charac- Minimum Output High (Sourrce) Current Charac- 
teristics teristics 
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Typical Voltage Transfer Characteristics as a Typical Propagation Delay Time vs. Load Capa- 


Function of Temperature citance 
Vo GC33100 to 
(V) t PHL 
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HCC/HCF4007UB 


TYPICAL APPLICATIONS (Sample COS/MOS logic circuit arrangements using type 4007UB) 


Triple Inverters: (14, 2, 11); (8, 13); (1, 5); 3-Input NOR Gate: (13, 2); (1, 11); (12, 5, 8); 
(4, 7, 9). (4, 7, 9). 


LC10550 


LC10510 


3-Input NAND Gate: (1, 12, 13); (2, 14, 11); High Sink Current Driver: (6, 3, 10); (8, 5, 12); 
(4, 8); (5, 9). (11, 14); (4, 7, 9). 


LC10560 


LC10580 


High Source Current Driver: (6, 3, 10); High Sink and Source Current Driver: (6, 3, 10); 
(13, 1, 12); (14, 2, 11); (7, 9). (14, 2, 11); (7, 4, 9); (13, 8, 1, 5, 12). 


LC 10590 
L€10570 
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HCC/HCF4007UB 


Dual Bidirectional Trasmission Gating: (1, 5, 12); (2, 9); (11, 4); (8, 13, 10); (6, 3). 


TEST CIRCUIT 
Quiescent Device Current. 


Input Leakage Current. 


INPUTS 


VoD 
O, 


~O- 


(e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 


LC10600 


Input Voltage. 


OUTPUTS 
Vin 
° 
®& >» 
°o 
Vit 
NOTE : 
TEST ANY ONE INPUT 


WITH OTHER INPUTS 


AT Yop OR Yss S -1993/6 


$-1992/1 


$-1994/2 


Vss 
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HCC/HCF4008B 


4-BIT FULL ADDER WITH PARALLEL CARRY OUTPUT 


a 4 SUM OUTPUTS PLUS PARALLEL LOOK- 
AHERD CARRY-OUTPUT 

» HIGH-SPEED OPERATION-SUM IN-TO-SUM 
OUT 160ns (typ.) : CARRY IN-TO-CARRY OUT 
50ns (typ.) AT Vop = 10V, Ci = 50pF 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

s INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a 5V, 10V, AND 15V PARAMETRIC RATING 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The‘HCC4008B (extended temperature range) and 
HCF4008B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 


The HCC/HCF4008B types consist of four full adder 
stages with fast look ahead carry provision from 
stage to stage. Circuitry is included to provide a fast 
“parallel-carry-out" to permit high-speed operation 
in arithmetic sections using several HCC/HCF 
4008B’s. 


HCC/HCF40088B inputs include the four sets of bits 
to be added, A: to A4 and B; to Ba, in addition to the 
"Carry In" bit from a_ previous section. 
HCC/HCF4008B outputs include the four sum bits, 
Si to S4. In addition to the high speed "parallel-carry- 
out" which may be utilized at a succeeding 
HCC/HCF4008B section. 


June 1989 


(Plastic Package) 


al 


M1 
(Micro Package) 


(Ceramic Frit Seal Package) 


C1 
(Plastic Chip Carrier) 


ORDER CODES : 
HCC4008BF HCF4008BM1 
HCF4008BEY ~HCF4008BC1 


PIN CONNECTIONS 
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HCC/HCF4008B 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V Supply Voltage : HCC Types — 0.5 to + 20 
HCF Types — 0.5 to + 18 


DD™ 
V, Input Voltage — 0.5 to Vpp + 0.5 
Top 


| li__| DC Input Current (any one input) mA 


Prot Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature : HCC Types — 55 to + 125 
HCF Types —- 40 to + 85 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification ts not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 

* All voltage values are referred to Vss pin voltage. 


Lo) 
co) 


Cc 
C 
°C 


RECOMMENDED OPERATING CONDITIONS 


HCF Types 3 to 15 


input Voltage 


Operating Temperature :HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4008B 


LOGIC DIAGRAM 


HIGH SPEED 
PARALLEL CARRY 


(CARRY- INPUT) S-0645/1 


ss 16= 
ALL INPUTS ARE PROTECTED BY PIN 16=Vpp 
COS/MOS PROTECTION NETWORK PIN 8:Vg 


S- 2299 


TRUTH TABLE 


--90--00le 
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HCC/HCF4008B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Value 


0. 
Any Input 
Any Input 


Test Conditions 
5/13 
a) 


a 


een 


Parameter 


Output Low 
Input Capacitance 
* TLrow= — 55°C for HCC device : — 40°C for HCF device. 


Quiescent 
Current 
Output High 
Voltage 
Input High 
Voltage 
Input Low 
Voltage 


+ 125°C for HCC device : + 85°C for HCF device. 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop 


* Thigh 


= 15V. 


5V, 2V min. with Vop = 10V, 2.5 V min. with Vpp 
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HCC/HCF4008B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C, C, = 50 pF, R, = 200 kQ, 
typical temperature coefficient for all Vpp values is 0.3 %/°C, all input rise and fall times = 20 ns) 


teLH, tpHL_| Propagation Delay 


Carry In to 
Sum Out 


Sum In to 
Carry Out 


Carry In to 
Carry Out 


truc., ttLH] Transition Time 


Typical Output Low (sink) Current. 
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Minimum Output Low (sink) Current Charac- 
teristics. 
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Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (Source) Current Charac- 


teristics. 
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Typical Dynamic Power Dissipation/Package vs. 
Frequency. 


i na 


TYPICAL APPLICATIONS 
SPEED CHARACTERISTICS OF A 16-BIT ADDER. 


tpa(S,-CO)-3tpg(CI-CO)= 240ns 


A13-16| HBC/HBF [idee iA ede ani Site te Mat Senn Bias 
B13- 16) oo 16 tpd(S, pd( pd(Cl-So 


tpd(S,-CO) + 2tpa(Ci-CO)=190ns 


a9-12| HBC/ HBF (59-12  toalS,-CO)stpd(Cl-CO)+tpa(Cl-Sp)= 295ns 
40088 | 


tod (S;-CO) «tp (CI- CO) #140ns 


( s5-8 — tpg(S)-CO)+ tpg (CI-Sp)=245ns 


tpd(S,-CO)=90ns 


H8C/ HBF = 1-4 6t -S,)= 


Notes :_ All "A" and "B" input bits occur at t = 0. 
All sums settled at t = 345ns. 
C.i= 50pF, Tamb = 25°C, Vop-Vss = 10V. 
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HCC/HCF4008B 


TEST CIRCUITS 
Quiescent Device Current. Input Voltage. 


OUTPUTS 


Vin 
oO 


&w >» 
°o 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
vss S-2079/1 
ss 
$-1992/1 


Input Current. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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HCC/HCF4009UB 
HCC/HCF4010B 


GS- 
ANS inesosecrnonice 


4009UB-INVERTING TYPE 
4010B—NON INVERTING TYPE 


a» CMOS TO DTL/TTL HEX CONVERTER 

a HIGH-TO-LOW LEVEL LOGIC CONVERSION 

» MULTIPLEXER: 1-TO-6 OR 6-TO-1 

a HIGH"SINK" AND "SOURCE" CURRENT CA- 
PABILITY 

= 5V, 10V AND 15V PARAMETRIC RATINGS 

=» MAXIMUM INPUT CURRENT OF 100 uA AT 
18V OVER FULL 

» PACKAGE AND TEMPERATURE RANGE: 
100nA AT 18V AND 25°C 

a 100% TESTED FOR QUIESCENT CURRENT 
AT 20V 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 


DESCRIPTION 


The HCC4009UB/4010B (extended temperature 
range) and the HCF4009UB/4010B (intermediate 
temperature range) are monolithic integrated cir- 
cuits available in 16-lead dual in line plastic or cera- 
mic packages and plastic micropackage. 


The HCC/HCF4009UB/4010B are inverting and 


PIN CONNECTIONS 


4009UB 


PC10770 


HEX BUFFER/CONVERTERS 


non-inverting Hex Buffer/Converters, respectively. 
Both devices can be used as CMOS to TTL or DTL 
logic-level converters, as Current "sink" or "Source" 
drivers or as multiplexer (1 to 6). 

4049UB and 4050B are prefered replacements for 
4009UB and 4010B, respectively, in buffer applica- 
tions. 


(Plastic Package) 


ail wd 


M1 C1 
(Micro Package) (Chip Carrier) 


(Ceramic Package) 


ORDER CODES : 
HCCXXXXBF HCFXXXXBM1 
HCFXXXXBEY HCFXXXXBC1 


PC10760 


September 1988 
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HCC/HCF4009UB HCC/HCF4010B 


SCHEMATIC DIAGRAM: COS/MOS TO DTL OR TTL CONVERTER (1 of 6 identical units) 


4009UB 


Vo Vo 


$€05730 5¢05720 


Connect Vcc to DTL or TTL supply and Vop to COS/MOS supply 


ABSOLUTE MAXIMUM RATING 
|Symbol| Parameter =| ate | nit_ 
Vop * Supply Voltage: HCC Types -0.5 to +20 
HCF Types -0.5 to +18 V 


|__| DC input Current (any one input) | 1m 
an Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 
Operating Temperature: HCC Types 
HCF Types -40 to +85 "C 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only and functional 


operation of the device at these or any other conditions above those indicated in the operational sections of this specification Is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
V 
V 


Operating Temperature: HCC Types -55 to +125 Cc 
HCF Types -40 to +85 °C 


| Symbol | 
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HCC/HCF4009UB HCC/HCF4010B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Vit 
Vit 


Vin 
Vin 


-55 °C for HCC device: -40 °C for HCF device. 


=15V 


5 V, 2 V min. with Vop = 10 V, 2.5 V min. with Vop 


level is: 1V min. with Vop 


= 


+125 °C for HCC device: +85 °C for HCF device. 
"0 


The Noise Margin for both "1" and 


TLow 
* THIGH 
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HCC/HCF4009UB HCC/HCF4010B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


symbot oe 

Von (V)|_Vi(V) [Vcc (V)| Min. | Typ. | Max. 
Propagation Delay Time 5 5 70 140 
(4009UB) | to | 10 | 10 | | 40 | 80 | 

es ves ioe eae a6 70. 
15 | 30 | 60 _| 
[ae ea 
Propagation Delay Time be | Be 00-200 | 
(40108) ee ee ee ee 
te a ee 
nee ABS le AS = ae 203) 


Propagation Delay Time 
(4009UB) 
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Minimum and Maximum Voltage Transfer Char- Typical Voltage Transfer Characteristics As a 
acteristics for 4009UB Function of Temperature for 4009UB 
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Minimum and Maximum Voltage Transfer Char- 
acteristics for 4010B 


6C33210 
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Minimum and Maximum Voltage Transfer Char- 
acteristics for 4010B 
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Typical Output Los (sink) Current Characteristics 
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Minimum and Maximum Voltage Transfer Char- 
acteristics for 4010B 
Vo (Vv) GC33220 
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Typical Voltage Transfer Characteristics As a 
Function ot Temperature for 4010B 
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Minimum output Low (sink) Current Charac- 
teristics 
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Typical Output High (source) Current Charac- 


teristics 
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Typical Low to High Propagation Delay Time vs 
Load Capacitance for 4009UB 
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Typical Low to High Propagation Delay Time vs 
Load Capacitance for 4010B 


GC33310 
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C, (pF) 
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Minimum output High (Source) Current Charac- 
teristics 
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OH ~ 
(mA) NN 
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Typical High to Low Propagation Delay Time vs 
Load Capacitance for 4009UB 
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typical High to Low Propagation Delay Time vs 
Load Capacitance for 4010B 
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Typical Low to High Transition Time vs Load Ca- 


pacitance 
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HCC/HCF4009UB HCC/HCF4010B 


Typical High to Low Transition Time vs Load Ca- 
pacitance 
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HCC/HCF4009UB HCC/HCF4010B 


TEST CIRCUITS 
Quiescent Device Current. 


VoD 
O INPUTS 


Input Leakage Current. 


INPUTS 


Vop 
O, 


an Og 


(@) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 


8/8 


102 


Noise Immunity. 


Vin 
fe} 


ww > 
° 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss 
Vss 
$-1992/1 


$-1994/2 


Vss 
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OUTPUTS 


$-2079/1 
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QUAD 2 INPUT HCC/HCF 4011B 
DUAL 4 INPUT HCC/HCF 4012B 
TRIPLE 3 INPUT HCC/HCF 4023B 


ms PROPAGATION DELAY TIME = 60ns (typ.) AT 
CL = 50pF, Vop = 10V 

» BUFFERED INPUTS AND OUTPUTS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4011B, HCC4012B and HCC4023B (ex- 
tended temperature range) and HCF4011B, 
HCF4012B and HCF4023B (intermediate tempera- 
ture range) are monolithic, integrated circuit, avail- 
able in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. 


PIN CONNECTIONS 


HCC4011B/12B/23B 
HCF4011B/12B/23B 


NAND GATES 


(Ceramic Frit Seal Package) 


M1 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY = HCF40XXBC1 


The HCC/HCF4011B, HCC/HCF4012B and 
HCC/HCF4023B NAND gates provide the system 
designer with direct implementation of the NAND 
function and supplement the existing family of 
COS/MOS gates. All inputs and outputs are buf- 
fered. 
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HCC/HFC4011B/12B/23B 


ABSOLUTE MAXIMUM RATINGS 


symbol] ss CiParameter | tte 
HCF Types -— 0.5 to + 18 
|_| DC Input Current (any one input) | em 


Total Power Dissipation (per package) 200 mw 

Dissipation per Output Transistor 

for Top = Full Package-temperature Range 100 mw 

Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 

Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
symbol| Parameter =| tue | nit 
Vop Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 ol 
HCF Types — 40 to + 85 ° 
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HCC/HCF4011B/12B/23B 


SCHEMATIC AND LOGIC DIAGRAMS 


(8,6,13) 
1 (10, 4,11) 
(8,6,13) 


(9,512) 


3 
MN}  (10,4,11) 


S- 2299 


1 OF 4 GATES (NUMBERS IN ‘ss 
PARENTHESES ARE TERMINAL COS/MOS. PROTECTION NETWORK 
NUMBERS FOR OTHER GATES) 


S-2308 
4012B 


ss 
1 OF 2 GATES (NUMBERS IN PARENTHESES INPUT 
ARE TERMINAL NUMBERS FOR OTHER GATES) 70 Yss elses Sern aera 


31,11) 
4 (2 12) 


5(8,13) 


1 OF 3 GATES (NUMBERS IN ot Ves 
PARENTHESES ARE TERMINAL 70 “ss ALL INPUTS ARE PROTECTED BY 
NUMBERS FOR OTHER GATES) COS/MOS PROTECTION NETWORK 
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HCC/HFC4011B/12B/23B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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+ 125°C for HCC device + 85°C for HCF device 
The Noise Margin for both "1" and "0" level is : 1V min with Vop 


* THIGH 


= 15V. 


5V, 2V min. with Vpp = 10V, 2.5V with Vpp 
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HCC/HCF4011B/12B/23B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C_ = 5OpF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


eee “ 
ymbo arameter 
TS «M on (W)| Min. | Typ. | Max. | 


tpLH, tpH_| Propagation Delay Time 


trHL, trLH| Transition Time 


TEST CIRCUITS 


Quiescent Device Current. 


Vin 
(eo) 


o> 


fe} 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


v 
ss pe 
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Input Leakage Current. 


INPUTS 


Voo 
oO, 


a Og 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Yop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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OUTPUTS 


S- 2079/1 
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Minimum Output Low (sink) Current Charac- 


teristics. 


Minimum Output High (source) Current Charac- 


teristics. 


HCC/HFC4011B/12B/23B 
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Typical Propagation Delay Time per Gate as a 


Typical Output High (Source) Current Charac- 
Function of Load Capacitance. 


teristics. 


80 C (pF) 
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Typical Voltage Transfer Characteristics. 


G-2771 
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HCC/HCF4011B/12B/23B 


Typical Power Dissipation/gate vs Frequency. 
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» SET-RESET CAPABILITY 

s STATIC FLIP-FLOP OPERATION - RETAINS 
STATE INDEFINITELY WITH CLOCK LEVEL 
EITHER "HIGH" OR "LOW" 

» MEDIUM-SPEED OPERATION - 16MHz (typ.) 
CLOCK TOGGLE RATE AT 10V 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

= STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

= 5V, 10V, AND 15V PARAMETRIC RATINGS 

a» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4013B (extended temperature range) and 
HCF4013B (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 


The HCC/HCF40136B consists of two identical, inde- 
pendent data-type flip-flops. Each flip-flop has inde- 
pendent data, set, reset, and clock inputs and Q and 
Q outputs. These devices can be used for shift 
register applications, and, by connecting Q output to 
the data input, for counter and toggle applications. 
The logic level present at the D input is transferred 
to the Q output during the positive-going transition 
of the clock pulse. Setting or resetting is inde- 
pendent of the clock and is accomplished by a high 
level on the set or reset line, respectively. 
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HCC/HCF4013B 


DUAL ’D’ — TYPE FLIP-FLOP 


(Plastic Package) (Ceramic Frit Seal Package) 
M1 C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4013BF HCF4013BM1 
HCF4013BEY HCF4013BC1 


PIN CONNECTIONS 


CLOCK! 


RESET1 


01 


S-0550/1 
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HCC/HFC4013B 


ABSOLUTE MAXIMUM RATINGS 


| Parameter | ate | Unit 
Supply Voltage : HCC Types — 0.5 to + 20 V 
HCF Types — 0.5 to + 18 V 
i, al Input Voltage -— 0.5 to Vpp + 0.5 
mw 
mW 


V, . 
Prot Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


Storasge Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating 
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltages are with respect to Vss (GND). 


°C 
°C 


RECOMMENDED OPERATING CONDITIONS 


Symbol] ——séParameter =| Vatu | nit 
V Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

| Vi _| Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 a 
HCF Types — 40 to + 85 


NO CHANGE 


SLAVE SECTION 


LOGIC 0 = LOW A = LOW LEVEL 
LOGIC 1 = HIGH X = DON’T CARE 
N(N)= FF1/FF2 TERMINAL 
ASSIGNEMENT 


cL PIN 4 «VoD 
smo >ot fot PIN 7 #Vss 


*ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4013B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Input High 


Vou 
VoL 
ViH 


* TLrow= — 55°C for HCC device : — 40°C for HCF device 
* Tuigh= + 125°C for HCC device : + 85°C for HCF device 


= 15V. 


5V, 2V min. with Voo = 10V, 2.5 V min. with Vop 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop 
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HCC/HFC4013B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns) 


Symbol Parameter 


Vop (V) 
tpLH, tpH_| Propagation Delay Time 
(clock to Q or Q outputs) 


teLy Propagation Delay Time 
(set to Q or reset to Q) 
teHe Propagation Delay Time 
(set to Q or reset to Q) 

Transition Time 


Maximum Clock Input Frequency 
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Cock Pulse Width 


aS 


— — penal ear (ev) 
© aS : 


0 


Clock Input Rise or Fall Time 


= 


Set or Reset Pulse Width 


Data Setup Time 


— | 2 —_ | ow =| _ | oa — | a — | — | 
or; © o};oO o1}; © a!|o O1| © o1 | © ao] Oo 


“Input tr, tf = 5ns. 
** if more than unit is cascaded in a parallel clocked application, t; should be made less than or equal to the sum of the fixed 
propagation delay time at 15pF and the transition time of the carry output driving stage for the estimated capacitive load. 
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HCC/HCF4013B 


Minimum Output Low (sink) Current Charac- 


teristics. 


Typical Output Low (sink) Current Characteristics. 
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Capacitance (SET to Q or RESET to Q). 


a 

| fie SAVE 
He + oe saeene 
a ite eee ees 
= 
a 
a 


20 


ait Siete eo 
«Shea aeeee z 4 Ca ee 
Es g g 8 = 


t 
t 
2 
1 
1 


Minimum Output High (source) Current Charac- 


teristics. 
Typical Propagation Delay Time vs. Load 


~Vps (Vv) 
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¥en eee 


| FCEEECEEN 
CCEA 


[| ty SS Tay 


RESET to Q). 


Typical Output High (Source) Current Charac- 
Capacitance (CLOCK or SET to Q, CLOCK or 


teristics. 
Typical Propagation Delay Time vs. Load 
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Typical Power Dissipation Device vs. Frequency. 


Typical Maximum Clock Frequency vs. Supply 


HCC/HFC4013B 
Voltage. 
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(MHz) 
30 
20 
10 
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TEST CIRCUITS 
Quiescent Device Current. 
Input Leakage Current. 
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HCC/HCF4014B 
HCC/HCF4021B 


8-STAGE STATIC SHIFT REGISTERS 


4014B SYNCHRONOUS PARALLEL OR 
SERIAL INPUT/SERIAL OUTPUT 


4021B ASYNCHRONOUS PARALLEL 
INPUT OR SYNCHRONOUS 
SERIAL INPUT/SERIAL OUTPUT 


» MEDIUM-SPEED OPERATION-12MHz (typ.) 
CLOCK RATE AT Vpp - Vss = 10V 

s FULLY STATIC OPERATION 

=» 8 MASTER-SLAVE FLIP-FLOPS PLUS OUT- 
PUT BUFFERING AND CONTROL GATING 

= QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

= 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4014B, HCC4021B (extended tempera- 
ture range) and the HCF4014B, HCF4021B (inter- 
mediate temperature range) are monolithic 
integrated circuits, available in 16-lead dual in-line 
plastic or ceramic package and plastic micro pack- 
age. The HCC/HCF4014B and HCC/HCF4021B 
series types are 8-stage parallel-or serial- 
input/serial-output registers having common 
CLOCK and PARALLEL/SERIAL CONTROL in- 
puts, a single SERIAL data input, and individual par- 
allel "JAM" inputs to each register stage. Each 
register stage is a D type, master-slave flip-flop in 
addition to an output from stage 8, "Q" outputs are 
also available from stages 6 and 7. Parallel as well 
as serial entry is made into the register 
synchronously with the positive clock line transi- 
tion in the HCC/HCF4014B. In the HCC/HCF4021B 
serial entry is synchronous with the clock but parallel 
entry is asynchronous. In both types, entry is con- 
trolled by the PARALLEL/SERIAL CONTROL input. 
When the PARALLEL/SERIAL CONTROL input is 
low, data is serially shifted into the 8-stage register 
synchronously with the positive transition of the 
clock line. When the PARALLEL/SERIAL CON- 
TROL input is high, data is jammed into the 8-stage 
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register via the parallel input lines and synchronous 
with the positive transition of the clock line. In the 
HCC/HCF4021B, the CLOCK input of the internal 
stage is "forced" when asynchronous parallel entry 
is made. Register expansion using multiple package 
is permitted. 


(Plastic Package) (Ceramic Package) 


C1 
(Plastic Chip Carrier) 


(Micro Package) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY ~HCF40XXBC1 


PIN CONNECTIONS 


CLOCK 


PARALLEL/ 
9 |] SERIAL 
CONTROL 
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HCC/HCF4014B/4021B 


FUNCTIONAL DIAGRAM 


PARALLEL 
(INPUTS 


o_O 
12345678 


PARALLEL 
SERIAL 
CONTROL 


SERIAL 
INPUT 


CLOCK 


BUFFERED 
Q7 [ ourpuTS 
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ABSOLUTE MAXIMUM RATINGS 
Supply Voltage : HCC Types — 0.5 to + 20 
HCF Types - 0.5 to + 18 
Input Voltage — 0.5 to Vop + 0.5 


Symbol | Unit 
V 

| ti__| DC Input Current (any one input) 
mW 
mW 

Ea 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types - 40 to + 85 


Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 


V Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Lew | 
°C 
°C 


DD 
Vi__| Input Voltage 
Top 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4014B/4021B 


LOGIC DIAGRAMS 


S- 2299 


Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


4021B 


S- 2299 

Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4014B/4021B 


TRUTH TABLES 
HCC/HCF 4014B HCC/HCF4021B 


Parallel/ Parallel/ 
ea cen 


lq 


on’t care case. 
no change 


X = don't care case. 
NC = no change. 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Parameter 
Quiescent 0/5 
Current HCC 
Types | 0/15 
0/20 
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Voltage 10/0 
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Input Low 
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* Trow = — 55°C for HCC device —- 40°C for HCF device. 
* Thigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is :1V min with Vpp = 5V, 2V min. with Vop = 10V, 25 V min with Vpp = 15V 
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HCC/HCF4014B/4021B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Parameter Vi 
(V) 


Output 
Drive 
Current 
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* TLow = — 55°C for HCC device . — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 25 V min with Vpp = 15V. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, CL = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns) 


Parameter 


pV (¥)] Min. | Typ. | Max. | 
CLOCKED OPERATION 


Propagation Delay Time 
Transition Time 
Maximum Clock Input Frequency 


Clock Pulse Width 


* If more than one unit is cascaded t/-CL should be made less than or equal to the sum of the transition tme and the fixed propagation delay of 
the output of the driving stage of the estimated capacitive load. 
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HCC/HCF4014B/4021B 


Vo WY 


CLOCKED OPERATION 
Clock Input Rise or Fail Time Pesaet 


10 | 


Setup Time, serial Input (ref to CL) 
Eas! 
8 


Setup Time, parallel Inputs (4014B) 


(ref. to CL) 


: 
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© 
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TG 
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Setup Time, parallel Inputs (4021B) 
(ref. to P/S) 


_e 
o 


Led 

Lalo 

Eb! 

Setup Time, parallel/serial Control et 
| oF 

aoe | 


0 
25 
{ 
(4014B) (ref. to CL) 40 


—_ | os 
o1 | © 


10 
1 
1 
1 
10 
Hold Time, serial in, parallel in, 
parallel/serial Control TP aoe | 
15 
10 
15 


ot 
Oo 


P/S Pulse Widht (4021B) 160 


wah. 
io) 


poe 
280 


ct 


* If more than one unit is cascaded t/CL should be made less than or equal to the sum of the transition time and the fixed propagation delay of 
the output of the driving stage of the estimated capacitive load. 


P/S Removal, time (4021B) 
(ref. to CL) 
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Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Charac- 
teristics. 
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HCC/HCF4014B/4021B 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 


Aanonen 


{= 
4 


-Vps (V) 


-Vps (V) 


10 


Typical Propagation Delay Time vs. Load Capacit- 


ance. 


Typical Transition Time vs. Load Capacitance. 


G- 2964 
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Leen ae ieee 
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Se RARER eee ee 
BREE PE ee ee 


tpue | | | 


(ns) 
300 
200 
100 


(a 


Soeee Nee 
ECHR ECE 
Banas NEEL 


BSE ete 


aoe ceae 
BECCA NCE 
Sette AR ALE 


80 C; (pF) 


60 


Typical Dynamic Power Dissapating vs. Clock 


Input Frequency. 


mth NA 


rt 
H 
a 
i 
Reis 
iis 
ght 


HSeceite 
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HCC/HCF4014B/4021B 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Vop 
O INPUTS 


OUTPUTS 
Vin 
(@) 
ww > 
oO 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 


Vss 
$-1992/1 


Input Leakage Current. Dynamic Power Dissipation. 


INPUTS 


Voo 
Oo, 


oat Os 


Nn Nn F&F WN 


(e) 
Vss 


@ 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vg, 
EITHER Vpp OR Vss 


$-1994/2 


Iu!) (i) 
SER DATA (V4 fc,) §-2643 


8/8 Gy, SGS-THOMSON 
= 7 iwicromectromes 
124 


kwy_ SGS-THOMSON 
YF iucroztectromes 


HCC/HCF4015B 


DUAL 4-STAGE STATIC SHIFT REGISTER WITH SERIAL 


=» MEDIUM SPEED OPERATION : 12MHz (typ.) 
CLOCK RATE AT Vpp - Vss = 10V 

a FULLY STATIC OPERATION 

s 8 MASTER-SLAVE FLIP-FLOPS PLUS INPUT 
AND OUTPUT BUFFERING 

a HIGH NOISE IMMUNITY 

a» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a SV, 10V, AND 15V PARAMETRIC RATINGS 

s MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4015B (extended temperature range) and 
HCF4015B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 


The HCC/HCF4015B consists of two identical, inde- 
pendent, 4-stage serial-inout/parallel-output registers. 
Each register has independent CLOCK and RESET 
inputs as well as a single serial DATA input. "Q" out- 
puts are available from each of the four stages on both 
registers. All register stages are D-type, master-slave 
flip-flops. The logic level present at the DATA input is 
transferred into the first register stage and shifted over 
one stage at each positive-going clock transition. 
Resetting of all stages is accomplished by a high level 
onthe reset line. Register expansion to 8 stages using 
one HCC/HCF4015B package, or to more than 8 
stages using additional HCC/HCF4015B’s is possible. 
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INPUT/PARALLEL OUTPUT 


(Plastic Package) (Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4015BF HCF4015BM1 
HCF4015BEY HCF4015BC1 


PIN CONNECTIONS 


CLOCK B[}1 


RESET B 
Q1B 
Q2B 
Q3B 
Q4A 
CLOCK A 


1/7 


125 


HCC/HCF4015B 


FUNCTIONAL DIAGRAM 


DATA A 


CLOCKA 9 


RESETA 6 


DATA 8B 15 


CLOCK B 1 


RESETB 14 


S-0848/" 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Supply Voltage : HCC Types — 0.5 to + 20 V 
HCF Types —- 0.5 to + 18 V 

WwW 

W 


Input Voltage — 0.5 to Vpp + 0.5 
| li | DC Input Current (any one input mA 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types —- 40 to +85 °C 
Storasge Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings "may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 
Symbol] = Parameter | ate |r| 
V Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
| Vi _| Input Vottage 


Operating Temperature : HCC Types — 55 to + 125 a 
HCF Types — 40 to + 85 
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HCC/HCF4015B 


LOGIC DIAGRAMS AND TRUTH TABLE 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


SGS- a 
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HCC/HCF4015B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


2 rit rey 
od #1 a 
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> oO 
xr oO 1 
= @ = 
= oo ae 
=a) cS 
= > =< 
= =! 
> > 


* TLow= — 55°C for HCC device : — 40°C for HCF device 


* THigh= + 125°C for HCC device : + 85°C for HCF device 


The Noise Margin for both "1" and "0" levelis . 1V min with Vpp 


= 15V. 


5V, 2V min with Vpp = 10V, 25 V min with Vpp 
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ky SGS-THOMSON 


4/7 


128 


HCC/HCF4015B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C, C, = 50 pF, R, = 200 kQ, 
typical temperature coefficient for all Vpp values is 0.3 %/°C, all input rise and fall times = 20 ns) 


; [vaiue | 
sre] te 
CLOCKED OPERATION 
5 _ [60 [320 
0 | [20 160 | 
Cas |_| 60 | 120 


tpLH, tpH_| Propagation Delay Time 
trHL, trLH| Transition Time | 5 | | 100 | 200 | 
(carry out or decoded out lines) | 10 | | 50 | 100 | 
| 15 | | 40 | 80 | 
for a 


(carry out or decoded out lines) 
Maximum Clock Input Frequency 


Clock Pulse Width 


— —_ 

o}o 

=) 

rm] -e a/= 
o1| Oo NI} Po 


Clock Input Rise or Fall Time 


Data Setup Time 


RESET OPERATION 


Propagation Delay Time 
Reset Pulse Width 


* If more than unit is cascaded in the parallel clocked application, t-CL should be made less than or equal to the sum of the fixed propagation delay 
at 15pF and the transition time of the carry output driving stage for the estimated capacitive load 
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Minimum Output Low (sink) Current Characteristics. 


Typical Output Low (sink) Current Characteristics. 


HCC/HCF4015B 


G -2337 
-Vps (V) 


10 


Minimum Output High (source) Current Charac- 


teristics. 
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Typical propagation Delay Time vs. Load 


de Par [lie 
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etna) Veta 
i el 
Baie eee 
LT IN | TT Is 
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-Vps (V) 
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Typical Output High (source) Current Charac- 


teristics. 
Typical transition Time vs. Load Capacitance. 


30 40 50 60 70 80 C, (pF) 
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HCC/HCF4015B 


Typical Dynamic Power Dissipation vs. Frequency. 
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TEST CIRCUITS 


Quiescent Device Current. Input current. 


OUTPUTS 


Vin 
3. 


> 


to) 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S-2079/1 


Yss 
S-1992/1 


Input Voltage. Power Dissipation. 


INPUTS 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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G7, SGS-THOMsO er ee ee 
S/ I pre elltectod 
131 


ka, SGS-THOMSON 
7 iucrozLecrromes 


a 20V DIGITAL OR + 
SWITCHING 

a» 2800 TYPICAL ON RESISTANCE FOR 15V 
OPERATION 

» SWITCH ON RESISTANCE MATCHED TO 
WITHIN 10Q TYP. OVER 15V SIGNAL INPUT 
RANGE 

» HIGH ON/OFF OUTPUT-VOLTAGE RATIO : 
65dB TYP. @ fis = 10KHz, Ri = 10kQ 

a» HIGH DEGREE OF LINEARITY : < 0.5% DIS- 
TORTION TYP. @ fis = 1KHz, Vis = 5 Vpp, Vop - 
Vss > 10V, Ri = 10kQ 

a EXTREMELY LOW OFF SWITCH LEAKAGE 
RESULTING IN VERY LOW OFFSET CUR- 
RENT AND HIGH EFFECTIVE OFF RESIST- 
ANCE: 100pA TYP. @ Vpp - Vss = 18V, Tamb = 
25°C 

s EXTREMELY HIGH CONTROL INPUT IMPED- 
ANCE (control circuit isolated from signal circuit 
1012Q typ.) 

» LOW CROSSTALK BETWEEN SWITCHES : 
50dB TYP. @ fis = 0.9MHz, Rit = 1kQ 

s MATCHED CONTROL-INPUT TO SIGNAL- 
OUTPUT CAPACITANCE : REDUCES OUT- 
PUT SIGNAL TRANSIENTS 

a FREQUENCY RESPONSE’ SWITCH ON = 
40MHz (typ.) 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


10V PEAK-TO-PEAK 


DESCRIPTION 


The HCC4016B (extended temperature range) and 
HCF4016B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 

The HCC/HCF4016B Series types are quad bilateral 
switches intended for the transmission or multiplexing 
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HCC/HCF4016B 


QUAD BILATERAL SWITCH 


of analog or digital signals. Each of the four inde- 
pendent bilateral switches has a single control signal 
input which simultaneously biases both the p and n 
device in a given switch ON or OFF. 


EY F 
(Plastic Package) (Ceramic Frit Seal Package) 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 


HCC4016BF HCF4016BM1 
HCF4016BEY HCF4016BC1 


PIN CONNECTIONS 
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HCC/HCF4016B 


FUNCTIONAL DIAGRAM 


IN/OUT 
SIGNAL 
OUT/IN 


SIGNAL 
B 


. 


SIGNAL 


IN/OUT 
D 


| |10 OUT/IN 


1} 9 OUT/IN 
SIGNAL 


|| 8 IN/OUT £ 
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ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


V Supply Voltage : HCC Types — 0.5 to + 20 
HCF Types - 0.5 to + 18 


Input Voltage — 0.5 to Vpp + 0.5 


DC Input Current (any one input) 


Prot Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature : HCC Types —- 55 to +125 
HCF Types —- 40 to + 85 
Storage Temperature — 65 to + 150 y 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage 
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°C 
°C 
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RECOMMENDED OPERATING CONDITIONS 


Symbol 
Vopp Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 

Input Voltage 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4016B 


SCHEMATIC DIAGRAM 
1 OF 4IDENTICAL SECTION 


HCC -HCF4O016B 
n 
TT 
IN/OUT LLL OUT/IN 
) 


STATIC ELECTRICAL CHARACTERISTICS nal recommended operating eer 
| Test Conditions —| Conditions qo Se 
Parameter | Wlesfiss von Tas 
Voo ate acta tae 


Quiescent | “Pep fess fom fess 
inca (all | Types [fos | joorfos| | 15. 
switches pete foort pa HA 


on or all 
switches 


id 
of fo rf foorf s+ | [7s 
Types coos vo ae we 
ek 


SWITCH — a s—(—is—ssSSSsSCSCidS Vis | 


retemes| oo +75 360 200 | 400 600 
-75 360 200 | 400 600 
=p = 10kQ* 14 7.5|- 7.5|+ 0.25 775 280 | 850 1230 
+ 7. BA 370 200 | 400 520 
— 7. BA 370 200 | 400 520 
+ 0.25 790 280 | 850 1080 Q 
600 250 | 660 960 
600 250 | 660 960 
co | =10kQ>| +5 + 0. os 1870 580 | 2000 2600 
610 250 | 660 840 
610 250 | 660 840 
Aa 0. a 1900 580 | 2000 2380 


* TLow= — 55°C for HCC device : — 40°C for HCF device 
* THigh= + 125°C for HCC device « + 85°C for HCF device. 
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HCC/HCF4016B 


STATIC ELECTRICAL CHARACTERISTICS ae 


Ve =|Vss | Vo 
Symbol Parameter 
Rete fete 
[SWITCH (continued) 


SWITCH (continued 


Resistance +15 360 200 | 400 
HCC +15 + 0.25 360 200 | 400 
Ri = 10kQ- + 9.3 775 300 | 850 

+15 370 200 | 400 

HCF +15 + 0.25 370 200 | 400 
+ 9.3 790 300 | 800 

+ 10 600 250 | 660 

HCC + 10 + 0.25 600 250 | 660 
Ri =10kQ> + 5.6 1870 560 | 2000 

+ 10 610 250 | 660 

HCF +10 + 0.25 610 250 | 660 
+ 5.6 1900 560 | 2000 


Sea nmol TT Pel | 
ibatieen any 2 Ri = 10kQ- ij 


of 4 switches) a |- 5. + 25 | 


Input or Output 
Leakage Current 
Switch OFF 
(effective off 
resistance) 


Input Capacitance 
Co Output 
Capacitance 
Soe I Feedthrough 


CONTROL (Vc) 


Switch Threshold 
Voltage 


Input Foon 

Current Foon Vic-< Vo5 
Leal 
lit 


Input [Input Capacitance} 


* TLrow= — 55°C for HCC device — 40°C for HCF device. 
* THigh= + 125°C for HCC device . + 85°C for HCF device. 
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H+ 
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H+ 
© 
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HCC/HCF4016B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C_ = 50pF all input square 
wave rise and fall time = 20ns) 


Test Conditions | Value | 
Parameter R_| fi Vi Ves Yoo Tve: 
(kQ) |(KHz)} (V) 


SWITCH —— ai ( sss—<‘iCsCSCid 
[a0 | 100| 
C= HEHE cae 
co 5 
Switches (f @ — 50dB) 


tpaq Propagation Delay Time 
Vola) = Vop =+5 
O(B) 


(signal intput to output) 
20 log 10 . --50dB |VciB) =Vss =- 5 


Crosstalk Between any 2 of 4 


(A) 
Frequency Response Switch 
"ON" (sine wave input) 


At 20 log 10 =— 3dB 
I 


Feedtrough Spa OFF) 
= — 50dB 


CONTROL (Vc) 


Propagation Delay : 
(turn on control to 
output) 


(sq. wawe) 


Vop eeoed | 35 | 70 | 
1 ie 2. Vpop-Vss = 10V BGs 


Max. Allowable Control Input 0 (sq. wawe) Vop 10 MHz 
Repetition Rate 

Crosstalk (control input to 10 (sq. wave) 10 GND! 10 mV 
signal output) 


(A) Symmetrical about OV 


Typical "ON" Characteristics for 1 of 4 switches with Vpp = + 15V, Vss = OV, and Test Circuit. 


G-1265" 

NOS | Vop=5V.Ve5"0 LL fg 
 |tampezsee TTT TTT 
ha 


PNET 
w! 
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~! 
| | 
w! 


v, 
’ 
a 
iz 


TAD NL 
BEREAN 
ERRE 


me 
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HCC/HCF4016B 


Typical "ON" Characteristics for 1 of 4 switches with Vpp = + 10V, Vss = OV, andTest Circuit. 


G-1266/1 


fC) 2 4 6 8 10 Vis(v) 


Typical "ON" Characteristics for 1 of 4 switches with Vpp = + 5V, Vss = OV, and Test Circuit. 


G-126711 


i ff 
eee er vie 
nee 


0 1 2 3 4 5 Vis(v) 


Typical "ON" Characteristics for 1 of 4 switches with Vpp = + 7.5V, Vss = — 7.5V, and Test Circuit. 
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A) 


SS 
PTT et tT tt | ESS 


aa. Vea eee 


Ne 
aann Ne 
TCE 


RCGnen 

Vans 
a 

aia 


- 6 -4 -2 O 2 «4 6 ¥sV) 
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HCC/HCF4016B 


Typical "ON" Characteristics for 1 of 4 switches with Vpp = + 5V, Vss =— 5V, and Test Circuit. 
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Yos 
(v) 


Typical "ON" Characteristics for 1 of 4 switches with Vpp = + 2.5V, Vss = — 2.5V, and Test Circuit. 


G-127041 
Yos 
(Vv) 


Typical "ON" Characteristics as function of temp.for 1 of 4 switches with Vpp = + 5V and Test Circuit. 
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-6 4 -2 0 2 4 Vs(V) 
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HCC/HCF4016B 


Typical feedthru vs. frequency-switch "OFF" and Test Circuit. 


G-127211 


pf ese eee sy TTT TTT 
V,=5Vp-p SINE WAVE (177 RMS) |] aa aati 
(mv) (dB) Cig ( =0.8pF 
2 AEE RT a dia aa 
i ! | RF VOLTMETER BOONTON 
oe I AT av i ma . ! eee 
i} ] 
1 } 
i} ‘ 


settee LA ft) RA 
PTT TTT AM AT Ti 
| 7A 


Vo=Vss 


%Cv=(CeiytuURE *CMeTER)=2 3*25=4 8 pF 
2 FIXTURE AND METER NULLED OUT 


| ffi of 

PTT Ty 
aay i aia 
PT VT HUPAREII 


PT ALL 

TC TTT ail ft 
4 4 

10" 1 x ‘o! 10° etki 
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Typical Crosstalk between Switch Circuits in the Same Package. 


G-2852 


ee ON 1 8 
Vpp =*5V, Vsg=-5¥, Vis =5 Vp-p Baill 
SINE WAVE (1.77RMS) Bani 
1 | 
ae Hi ye 
maaiill RT 
a iti 
TLIC 
ch EU A 
fe | rT H 


a 


pike 


ay) 


RF VOLTMETER 

Ve=Vgg «BOONTON RADIO 
MODEL 91-CA 
OR EQUIVALENT 


30 


<a 
Ce es, 
=e 
fy 


Vos (B) 


S-075411 
2 OF 4 SWITCHES 


FIXTURE AND ME 


see 2 4 6 8 6 8 


Typical Switch Frequency response-switch " ON" and Test Circuit. 


G- 2843 


‘os | Vop =5V, Veg =-5V, Ve =5V 
(V) | vc =5Vp-p, SINE WAVE (1.77RMS) 


| ll 
mail CME CHI 


C 1Q95=0.8PF 


“| RF VOLTMETER BOONTON 
RADIO MODEL 91-CA 
OR EQUIVALENT 


¥XCL=( CFIXTURE *C METER) =2.3*2 5=48 pF 


S-075611 
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HCC/HCF4016B 


TYPICAL "ON" RESISTANCE CHARACTERISTICS, T,,) = 25°C 


Supply Load Conditions 
Conditions RL =1kQ RL =10kQ R_ = 100 kQ 


nt a Value Vis Say Vis ae 
aa eae ee 


Characteristic* 


aN 
| 415 | | doe mC ere 


= 
eee eee te 
720 —25 —2.5 520 —2.5 


* Variation from a perfect switch, Ron= 02. 


TEST CIRCUITS 


"OFF" Switch Input or Put Leakage Current. Square-Wave Response. 


ty .t¢ =20ns 


Vis =Ypp 


Vi Vi 
35 S- 2607 ss 


S- 2408 


Vv 
ss 
ALL UNUSED TERMINALS ARE A T 
CONNECTED TO Vss LL UNUSED TERMINALS ARE CONNECTED TO Vss 


{jj SGS-THOMSON oe 8 et es 
s/f MICROELECTRONICS , 
41 


HCC/HCF4016B 


TEST CIRCUITS (continued) 


Crosstalk-control Input to Signal Output. Propagaton Delay Time Signal Input (Vis) to Sig- 
nal Output (Vos). 


0 © 
ty ate = 20ns 


+10V Vv 
0 a O— HCC -HCF 4016B 


t, =ty =20ns 


Vis O HCC -HCF4016B 


V. 
SS 
ALL UNUSED TERMINALS ARE CONNECTED TO Vos ALL UNUSED TERMINALS ARE CONNECTED TO Vss 


Max Allowable Control-input Repetition Rate. Switch Treshold Voltage. 


REP 


| RATE 
© VIN. 
oe ty ots =20ns 


0 it [ec 907. 
tpate= 20ns Yos “0” 


Vs =YonO 


SWITCH THRESHOLD VOLTAGE {iS DEFINED AS THE 
VOLTAGE APPLIED TO A TRANSMISSION GATE 
CONTROL WHICH CAUSES 10yA OF TRANSMISSION 
GATE CURRENT. 


Oss $-2411/1 
ALL UNUSED TERMINALS ARE CONNECTED TO Voc 


Capacitance Cios and Cos. Turn-On Propagation Delay-control Input to Out- 


MEASURED ON BOONTON CAPACITANCE BRIDGE 
MODEL 754 (1MHz) 
Vs 


Ry, toVss 
Vis tOVppn 
\ 


10 te Ry to Vpp 
Ms 10Vss 


ALL UNUSED TERMINALS ARE CONNECTED TO Vss 
S- 2613 
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ST] 


4017B DECADE COUNTER WITH 10 
DECODED OUTPUTS 


4022B OCTAL COUNTER WITH 8 
DECODED OUTPUTS 


a FULLY STATIC OPERATION 

» MEDIUM SPEED OPERATION-12MHz (typ.) AT 
Vop = 10V 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

s QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4017B/4022B (extended temperature ran- 
ge) and HCF4017B/4022B (intermediate tempera- 
ture range) are monolithic integrated circuits, 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. 


The HCC/HCF4017B and HCC/HCF4022B are 5- 
stage and 4-stage Johnson counters having 10 and 
8 decoded outputs, respectively. Inputs include a 
CLOCK, a RESET, and a CLOCK INHIBIT signal. 
Schmitt trigger action in the CLOCK input circuit pro- 
vides pulse shaping that allows unlimited clock input 
pulse rise and fall times. These counters are advan- 
ced one count at the positive clock signal transition 
if the CLOCK INHIBIT signal is low. Counter advan- 
cement via the clock line is inhibited when the 
CLOCK INHIBIT signal is high. A high RESET signal 
clears the counter to its zero count. Use of the Joh- 
nson decade-counter configuration permits high- 
speed operation, 2-input decimal-decode gating, 
and spike-free decoded outputs. Anti-lock gating is 
provided, thus assuring proper counting sequence. 
The decoded outputs are normally low and go high 
only at their respective decoded time slot. Each de- 
coded output remains high for one full clock cycle. 
A CARRY-OUT signal completes one cycle every 
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HCC/HCF4017B 
HCC/HCF4022B 


COUNTERS/DIVIDERS 


F 
(Plastic Package) (Ceramic Frit Seal Package) 


ll 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


PIN CONNECTIONS 
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HCC/HCF4017B/4022B 


10 clock input cycles in the HCC/HCF4017B or eve- is used to ripple-clock the succeeding device in a 
ry 8 clock input cycles in the HCC/HCF4022B and multi-device counting chain. 


FUNCTIONAL DIAGRAM 


CLOCK 


CLOCK 
INHIBIT 
CLOCK 
CLOCK 
INHIBIT 


RESET 


RESET 


DECODED DECIMAL OUTPUT 


— 
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a 
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2 
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ea yi ow F Yn = 90 
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CARRY 


OUTPUT ean 


OUTPUT 


ABSOLUTE MAXIMUM RATINGS 


HCF Types —0.5to+18 
| _Vi_| Input Vottage | = 05toVon+05 | Vv | 
| | OC input Current (any oneinput) | 


Vpp* 
Vi 
Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Top Operating Temperature : HCC Types —- 55 to +125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltages values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Parameter =| ate | it 
Vop Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 i 
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HCC/HCF4017B/4022B 


LOGIC DIAGRAMS 


iT. 4 
T | 


a 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


COS/MOS PROTECTION NETWORK 
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HCC/HCF4017B/4022B 


TIMING DIAGRAMS 


RESET \ Be Sa ee 
CLOCK me ee es 
INHIBIT 


CLOCK 
RESE/ 


CLOCK 
INHIBIT 


CARRY a ieee Ci ae iL, (a ne, al 
OUTPUT 


S- 2336 
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HCC/HCF4017B/4022B 


STATIC ELECTRICAL CHARACTERISTICS a oeaie recommended operating conditions) 


|__ Test Conditions 
Parameter Vop Tow" | Tow’ | 25°C |] Ta 
oa) | 0) Fn [ei 


| Quiescent ae Sa | | 5 | foo] 5 || 150° 
ore Nee A a 2 SCA 
Twestors| | 15 | | 20 | [004] 20 | | 600 | 
joo] | ft 20} | 00 | [008 | 100 | | 3000 


joo} txt} to [o95|  [oo5] | joss} 
ee POR ea A 1495] | tags] 
|| 0.08 | 


Output Low 5 | | 0.05 | |_| 0.05 | 
uote —— p10} joo} | {oos|  |oos} v 
50} __ 0.05 | 
Input High _ 
ana 
a 


15 
Input Low 
a 
eal 


ork eer 

Output 0/5 
Drive 
Current 0/ 

0 

0 

0/5 

0/5 

0/10 

0/15 


Looe 
Er ea 
i= al 
eis] 
lot Output 
Sink 
Current 


/15 | 11 | 
li» liv Input 


fee 1 
Leakage Any Input 
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ne : ics ac 


|| Anytnput | || | 5 |] 


el a 
| 10 |-16{  [- 
ae ee 
‘ — = — 55°C for HCC device : — 40°C for HCF device 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 


15 | . | 600_ 
OutputHign = fovs| <1] 5 [495{ [405] | [ass] 
Voltage 
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The Noise Margin for both "1" and "0" level is : 1V min width Vpp = 5V, 2V min. width Vop = 10V, 2.5V min. width Vpp = 


15V. 
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HCC/HCF4017B/4022B 


DYNAMIC ELECTRICAL CHARACTERISTICS (T,,., = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns) 


mana 
ymbo arameter 
Poe i) ins | Typ. [a 
CLOCKED OPERATION 


toLH, tpH. | Propagation Delay Time | 5 | | 325 | 650 | 
| 15 | | 85 | 170 | 
_ a 
tru, try | Transition Time 
Carry Out or Decoded Out Line 
od Maximum Clock Input Frequency Lo 


Oo 
Oo 


= = 
© o 
oOo oOo 


=a 
oO 
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—_ —_t | ok BAN 


Unlimited 
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15 
10 
10 
15 
10 
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—, 
—h 
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| Nh 


tsetup Data Setup Time 
Minimum Clock Inhibit 


RESET OPERATION 


tpLy, teu. | Propagation Delay Time PB fp 
Carry Out or Decode Out Lines Ta ie 

eS ee 

lw Minimum Reset Pulse Width 5 [| | 
[ee a 

Rote 

lem Minimum Reset Removal Time a ae 
a 

i | 


* Measured with respect to carry output line. 
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Typical Output Low (sink) Current Characteristics. 
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lot 
(nA) 


) 2 & 6 8 10 2 Vps(¥) 


Typical 
teristics. 


Output High (source) Current Charac- 
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CBE 


-Vos (V) 


TYPICAL APPLICATIONS 


Divide by N Counter (N < 10) with N Decoded Out- 
puts. 


HCC -HCF 40178 
HCC -HCF 40228 


ALTERNATE. Co 


HCC/HCF4017B/4022B 


Minimum Output Low (sink) Current Characteristics. 


fot set 


™ Seco cenevenntee 


7 CE ess 
PEER 


0 2 4&4 6 8 WW 2 Vos (V) 


Minimum Output High (source ) Current Charac- 
teristics. 


When the N'" decoded output is reached (N'" 
clock pulse) the S-R flip-flop (constructed from 
two NOR gates of the HCC/HCF4001B) genera- 
tes a reset pulse which clears’. the 
HCC/HCF4017B to its zero count. At this time, if 
the N" decoded output is greater than or equal 
to 6, the Court line goes high to clock the next 
HCC/HCF4017B counter section. The "0" deco- 
ded output also goes high at this time. Coinci- 
dence of the clock low and decoded "0" output 
high resets the S-R flip | flop to enable the 
HCC/HCF4017B. If the N'" decoded output is 
less than 6, the Court line will not go high and, 
therefore, cannot be used. In this case "0" deco- 
ded output may be used to perform the clocking 
function for the next counter. 
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PRESETTABLE DIVIDE-BY-N COUNTER 


=» MEDIUM SPEED OPERATION - 10MHz (typ.) 
AT Vp — Vss = 10V 

« FULLY STATIC OPERATION Tip 

=» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCG DEVICE 

: STANDARDIZED SYMMETRICAL OUTPUT e : 

HARACTERISTICS | _ 

= INPUT CURRENT OF 100nA AT 18V AND 25°C ele roerage) “ASCac Hiteee aceage) 
FOR HCC DEVICE 

= 100% TESTED FOR QUIESCENT CURRENT 

= 5V, 10V, AND 15V PARAMETRIC RATINGS 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 


SeacoR MGC Lucca OF "B (Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4018BF HCF4018BM1 
HCF4018BEY HCF4018BC1 


DESCRIPTION 


The HCC4018B (extended temperature range) and PIN CONNECTIONS 
HCF4018B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 


The HCC/HCF4018B types consist of 5 Johnson- 
Counter stages, buffered Q outputs from each 
stage, and counter preset control gating. CLOCK, 
RESET, DATA, PRESET ENABLE, and 5 individual 
JAM inputs are provided. Divide by 10, 8, 6, 4, or 2 
counter configurations can be implemented by fee- 
ding the Q5, Q4, Q3, Q2, Q1 signals, respectively, 
back to the DATA input. 


Divide-by-9, 7, 5, or 3 counter configurations can be 
implemented by the use of a HCC/HCF4011B gate 
package to properly gate the feedback connection 
to the DATA input. Divide-by-functions greater than 
10 can be achieved by use of multiple HCC/HCF —t 
4018B units. The counter is advanced one count at 
the positive clock-signal transition. Schmitt Trigger 
action on the clock line permits unlimited clock rise 
and fall times. A high RESET signal clears the 
counter to an all-zero condition. A high PRESENT- 
ENABLE signal allows information on the JAM in- 
puts to preset the counter. Anti-lock gating is 
provided to assure the proper counting sequence. 


PRESET ENABLE 
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HCC/HFC4018B 


FUNCTIONAL DIAGRAM 


JAM INPUTS Vop 


PRESET 
ENABLE 


CLOCK 


BUFFERED OUTPUTS 


$-0889/1 


ABSOLUTE MAXIMUM RATINGS 


Symbol| = siParameter | ate Unit 
HCF Types —-05to+18 V 
DC Input Current (any one input) 


Vpp" 

Prot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mw 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are refered to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 
HCF Types 


Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4018B 


LOGIC DIAGRAM 


*aLL INPUTS PROTECTED 
By COS/MOS INPUT 
PROTECTION NETWORK 


TIMING DIAGRAM 


(“DATA™ INPUT TIED TO Q5 FOR DECADE COUNTER CONFIGURATION) 


CLOCK 
RESET 
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HCC/HFC4018B 
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= 15V 


Value 


10V, 2.5 V min. with Vop 


5V, 2V min with Vpo 


Test Conditions 
Any Input 
Any Input 
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STATIC ELECTRICAL CHARACTERISTICS (under recommended operating conditions) 


* Tow = — 55°C for HCC device : — 40°C for HCF device 
* THigh = +125°C for HCC device : + 85°C for HCF device. 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop 
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HCC/HCF4018B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 
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NO 
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Propagation Delay Time 
Transition Time 


Maximum Clock Input Frequency 


— | — | 
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Clock Input Width 
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Clock Input Rise or Fall Time 
Unlimited us 


Data Input Set-up Time 


Data Input Hold-time 
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PRESET* OR RESET OPERATION 


tpLH, tpH_| Propagation Delay Time 
(reset or reset to Q) 


) Preset or Reset Pulse Width 


_ 
_ 
N 
ol 
N 
o 
oO 


Preset or Reset Removal Time 
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¢ At PRESET ENABLE OR JAM inputs 
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HCC/HFC4018B 


Typical Output high (source) Current Charac- 


teristics. 


Typical Output Low (sink) Current Characteristics. 
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Vos (V) 


10 


typical Output low (sink) Current Characteristics. 


Minimum Output High (source) Current Charac- 


teristics. 


Pe 


-Vps (V) 
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HCC/HCF4018B 


TYPICAL APPLICATIONS 


External connections for divide by 10, 9, 8, 7, 6, 5, 4, 3, 2 operation. 
DIVIDE BY 10 Qs “4 


DIVIDE BY 8 Gu CONNECTED a NO EXTERNAL 
—  BACKTO COMPONENTS 
DIVIDE BY 4 Qo 


DIVIDE BY 2 Q; NO CONNECTED 


DIVIDE 8Y9 
1/2 HCC -HCF 4011B 


Q5 


DIVIDE BY? 
1/2 HCC -HCF 4011B 


aa : CONNECTED BACK 
TO"DATA 
Q4 (SKIPS ALL-I's’ STATE) 


DIVIDE BY 5 
2 HCC-HCF 4011B 


| CONNECTED BACK 
| TO“ DATA" 


(SKIPS ALL-I's" STATE) 
| 


DIVIDE BY 3 
1/2 HCC -HCF 40118 


ai | CONNECTED BACK 
TO “DATA 


(SKIPS ALL-I's" STATE) 
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QUAD AND/OR SELECT GATE 


» MEDIUM SPEED OPERATION : tpHi = tPLH = 
60ns (typ.) AT CL = 50pF, Vpp = 10V 

« STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

» INPUT CURRENT OF 100nA AT 18V AND 25°C 

_ FORHCC DEVICE 
» 100% TESTED FOR QUIESCENT CURRENT = 

s MEETS ALL REQUIREMENTS OF JEDEC TEN- _ ii oe 


(Plastic Package) | (Ceramic Frit Seal Package) 


TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" sel oa 
(Micro Package ) (Plastic Chip Carrier) 
ORDER CODES: 
HCC4019BF HCF4019BM1 
HCF4019BEY = HCF4019BC1 


PIN CONNECTIONS 


V op 

A4 

Kb 

D4=A4Ka+B4Kb 
DESCRIPTION nel aaroa hate 
The HCC4019B (extended temperature range) and iis 
HCF4019B (intermediate temperature range) are D2=A2Ka+B2Kb 
monolithic integrated circuit, available in 16-lead D1=A1Ka+B1Kb 
dual in-line plastic or ceramic package and plastic m 
micro package. : 


The HCC/HCF4019B types are comprised of four 
AND/OR select gate configurations, each consisting 
of two 2-input AND gates driving a single 2-input OR 
gate. Selection is accomplished by control bits Ka 
and Kp. In addition to selection of either channel A 
or channel B information, the control bits can be ap- 
plied simultaneously to accomplish the logical A+B 
function. 
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HCC/HCF4019B 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V 


pp” | Supply Voltage : HCC Types — 0.5 to + 20 V 
HCF Types — 0.5 to + 18 V 
Input Voltage — 0.5 to Vpp + 0.5 
[ir | BC Input Current (any one input 
Prot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


HCF Types 3 to 15 
Top 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4019B 


LOGIC DIAGRAMS 


04=(A4-Ka)+(B4-Kb) 


S-0728/1 


TRUTH TABLE 


X = Don't care 
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HCC/HCF4019B 
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Any Input 
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roves" 
0/10 | 
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ia and B 


Quiescent 
es 
es 
Output High 
Voltage 
Output Low 
Voltage 
Input High 
Voltage 
Input Low 
Voltage 


+ 85°C for HCF device 


The Noise Margin for both "1" and "0" level is : 1V min with Vpp 


Ka and Kb 10 15 
Inputs 


* Trow= — 55°C for HCC device : — 40°C for HCF device. 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


* THigh= + 125°C for HCC device 
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HCC/HCF4019B 


20 ns) 


200 kQ, 


25 °C, C, = 50 pF, Ri 


typical temperature coefficient for all Vpp values is 0.3 %/°C, all input rise and fall times 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp 
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tpLu, tpH_| Propagation Delay Time 


Transition Time 


Minimum Output Low (sink) Current Characteristics. 


sink) Current Characteristics. 
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Typical Output Low 
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Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 
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HCC/HCF4019B 


TYPICAL APPLICATIONS 
AND-OR SELECTED GATING. 


"B" REGISTER "A" REGISTER 


(WCC-HCF 40138 OR EQUIV THCC-HCF4013B OR EQUIV | THCC-HCF 4013B OR EQUIV 


r : Z 
(Ka) SELECT 

.., DELECT “B" REGISTER 

A’ REGISTER 


o 
§-073011 
OUTPUT 
4 


SHIFT LEFT SHIFT RIGHT REGISTER. 


SHIFT RIGHT INPUT SHIFT LEFT 
INPUT 


$-0731/1 
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HCC/HCF4019B 


TYPICAL APPLICATIONS (continued) 
TRUE COMPLEMENT SELECTOR. 


se PUT sf TPUT oureur 


r i iF 1 
HCC-HCFLON B! tt tt HCC-MCF 40018 1: WCC-HCF 40018 
OR EQUIV | : a ; OR Equiv ; OR EQuIv 

' 


0 
0 
{ 
1 


{ 
0) 
1 
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HCC/HCF4019B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


Yop 
3) INPUTS 


OUTPUTS 


Viv 
(o) 
ww» 
oO 
Vie 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. Dynamic Power Dissipation. 


INPUTS 


Vop 
(@) 


ae 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss.- CONNECT 
ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss eusei5 


$-1994/2 
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[jy SCS-THOMSON  16C40208/248/408 


MICROELECTRONICS 


HCF4020B/24B/40B 


RIPPLE-CARRY BINARY COUNTER/DIVIDERS 


4020B - 14 STAGE 
4024B- 7 STAGE 
4040B - 12 STAGE 


a MEDIUM-SPEED OPERATION 

m» FULLY STATIC OPERATION 

a COMMON RESET 

a» BUFFERED INPUTS AND OUTPUTS 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a» STANDARDIZED SYMMETRICAL OUTPUT 

a CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

s 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4XXXB (extended temperature range) 
and HCF4XXXB (intermediate temperature range) 
are monolithic integrated circuits, available in 14- 
lead dual in-line for 4024B and 16-lead dual in-line 
for 4020B, 4040B plastic or ceramic package and 
plastic micropackage. 


PIN CONNECTIONS 


(Plastic Package) 


(Ceramic Package) 


Cc 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM 1 
HCF40XXBEY = HCF40XXBC1 


The HCC/HCF4020B, 4024B, and 4040B are ripple- 
Carry binary counters. All counter stages are master- 
slave flip-flops. The state of a counter advances one 
count on the negative transition of each input pulse ; 
a high level on the RESET line resets the counter to 
its all zeros stage. Schmitt trigger action on the input- 
pulse line permits unlimited clock rise and fall times. 
All inputs and outputs are buffered. 


S- 2342 


March 1989 
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HCC/HFC4020B/24B/40B 


FUNCTIONAL DIAGRAMS 


12 - STAGE 
RIPPLE 
COUNTER 


14- STAGE 
RIPPLE 
COUNTER 
7-STAGE 5 
RIPPLE 
COUNTER 


12 BUFFERED OUTPUTS 
12 BUFFERED OUTPUTS 


7 BUFFERED OUTPUTS 


NC =6,10,13 


$-0713/2 


ABSOLUTE MAXIMUM RATINGS 


symbol| Parameter | Value Unt 
V Supply Voltage : HCC Types — 0.5 to + 20 V 
HCF Types — 0.5 to + 18 V 

ai 


DD 
V) Input Voltage — 0.5 to Vpp + 0.5 
Top 


|__| DC Input Current (any one input) 


Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 

Operating Temperature : HCC Types — 55 to + 125 °C 

HCF Types — 40 to + 85 °C 


for Top = Full Package-temperature Range 
Storage Temperature -— 65 to + 150 20 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tlons of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 

* All voltage values are refered to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Supply Voltage : HCC Types 
HCF Types 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types - 40 to + 85 


Input Voltage 
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HCC/HCF4020B/24B/40B 


LOGIC DIAGRAMS 


Vv 

ss 

ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HFC4020B/24B/40B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


” 
= 
A] 
= 
SG 
ec 
3° 
Oo 
Land 
” 
® 
re 


= 15V. 


= 5V, 2V min. with Vop = 10V, 2.5 V min. with Vpp 


Any Input 


uw) 
Se) 

a ® ® © oO © oS oO = 
©O LL. LL LL 
os Oo © = = Oo Of |OZI0 = 
Ire Ire =e ke a =e = =e 


Parameter 


Input Capacitance 


* TLow= — 55°C for HCC device : — 40°C for HCF device. 


Quiescent 


Vin 


Input High 

Voltage 
Vit Input Low 

Voltage 


* THigh= + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop 


Von | Output High 
Voltage 
Output Low 
Voltage 


VoL 


1 SGSs- 
7 iicRoELecTROMICS 
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HCC/HCF4020B/24B/40B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns). 


ymbo arameter 
«Vb (¥)| Min. | Typ. | Max. | 


INPUT-PULSE OPERATION 
tpLH, tpH_| Propagation Delay Time } 5 | | 180 | 360 _ 
erin p10 [| 80 | 160 


tpLH, tpH_| Propagation Delay Time 
Qn to Qa +1 

Transition Time 

tw 


oi 


QIN 
Oo} OQ 
—_, —_h, 
- 2) 
© io) 


on 


— | ot —_—k | ok —_ | — —_ | — — 
Oo1 |; © oe) on} o o| © 


Unlimited 
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HCC/HFC4020B/24B/40B 


Typical Output Low (source) Current 


Characteristics. 


Minimum Output Low (sink) Current 


Characteristics. 


G -2337 


HIRE EEE 
2 sr 4S RSeEeee 


-Vps (V) 


10 


Typical Output High (sink) Current 


Characteristics. 


Minimum Output High (Source) Current 


Characteristics. 


FECES CAE 
SRERRANSVESEE 


-Vos (V) 


Details of Typical Flip-flop Stage. 
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7-SEGMENT DISPLAY OUTPUTS 


WITH; DISPLAY ENABLE 4026B 
RIPPLE BLANKING 4033B 


» COUNTER AND 7-SEGMENT DECODING IN 
ONE PACKAGE 

a EASILY INTERFACED WITH 7-SEGMENT DIS- 
PLAY TYPES 

w FULLY STATIC COUNTER OPERATION : DC 
TO 6MHz (typ.) AT Vpp = 10V 

» IDEAL FOR LOW-POWER DISPLAYS 

» DISPLAY ENABLE OUTPUT - 4026B 

a "RIPPLE BLANKING" AND LAMP TEST - 4033B 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a SV, 10V, AND 15V PARAMETRIC RATING 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

s MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 

The HCC4026B/4033B (extended temperature 
range) and HCF4026B/4033B (intermediate 
temperature range) are monolithic integrated cir- 
cuits, available in 16-lead dual in-line plastic or 
ceramic package and plastic micro package. The 
HCC/HCF4026B and HCC/HCF4033B each con- 
sist of a 5-stage Johnson decade counter and an 
output decoder which converts the Johnson code to 
a 7-segment decoded output for driving one stage 
inanumerical display. These devices are particular- 
ly advantageous in display applications where low 
power dissipation and/or low package count are im- 
portant. Inputs common to both types are CLOCK, 
RESET, & CLOCK INHIBIT ; common outputs are 
CARRY OUT and the seven decoded outputs (a, b, 
c, d, e, f, g). Additional inputs and outputs for the 
HCC/HCF4026B include DISPLAY ENABLE input 
and DISPLAY ENABLE and UNGATED "C-SEG- 
MENT" outputs. Signals peculiar to the 
HCC/HCF4033B are RIPPLE-BLANKING INPUT 
AND LAMP TEST INPUT and a RIPPLE-BLANK- 
ING OUTPUT. A high RESET signal clears the 


June 1989 


(Plastic Package) 


(Micro Package) 


HCC/HCF4026B 
HCC/HCF4033B 


DECADE COUNTERS/DIVIDERS WITH DECODED 


(Plastic Chip Carrier) 


ORDER CODES : 


HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


PIN CONNECTIONS 


CLOCK 
INHIBIT 


DISPLAY la | UNGATED “C™ 
ENABLE IN SEGMENT OUT 
DISPLAY iD 

ENABLE OUT 


CARRY OUT 


CLOCK 


CLOCK 
INHIBIT 
RIPPLE 
BLANKING 
IN 


RIPPLE 
BL ANKING 
OUT 


CARRY OUT 
{ 
9 


Vss 


(Ceramic Frit Seal Package) 
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HCC/HCF4026B/4033B 


decade counter to its zero count. The counter is ad- 
vanced one count at the positive clock signal tran- 
sition if the CLOCK INHIBIT signal is low. Counter 
advancement via the clock line is inhibited when the 
CLOCK INHIBIT signal is high. Antilock gating is 
provided on the JOHNSON counter, thus assuring 
proper counting sequence. The CARRY-OUT (Cout) 
signal completes one cycle every ten CLOCK 
INPUT cycles and is used to clock the succeeding 
decade directly in a multi-decade counting chain. 
The seven decoded outputs (a, b, c, d, e, f, g) il- 
luminate the proper segments in a seven segment 
display device used for representing the decimal 
numbers 0 to 9. The 7-segment outputs go high on 
selection in the HCC/HCF4033B ; in the HCC/- 
HCF4026B these outputs go high only when the 
DISPLAY ENABLE IN is high. 


HCC/HCF4026B - When the DISPLAY ENABLE IN 
is low the seven decoded outputs are forced low re- 
gardless of the state of the counter. Activation of the 
display only when required results in significant po- 
wer savings. This system also facilitates implemen- 
tation of display-character multiplexing. The 
CARRY OUT and UNGATED "C-SEGMENT"™ si- 
gnals are not gated by the DISPLAY ENABLE and 
therefore are available continuously. This feature is 
a requirement in implementation of certain divider 
functions such as divide-by-60 and divide-by-12. 

HCC/HCF4033B - The HCC/HCF4033B has 
provisions for automatic blanking of the non-sig- 
nificant zeros in a multi-digit decimal number which 
results in an easily readable display consistent 


with normal writing practice. For example, the num- 
ber 0050.07000 in an eight digit display would be 
displayed as 50.07. Zero suppression on the integer 
side is obtained by connecting the RBI terminal of 
the HCC/HCF4033B associated with the most sig- 
nificant digit in the display to a low-level voltage and 
connecting the RBO terminal of that stage to the RBI 
terminal of the HCC/HCF4033B in the next-lower 
significant position in the display. This procedure is 
continued for each succeeding HCC/HCF4033B on 
the integer side of the display. On the fraction side 
of the display the RBI of the HCC/HCF4033B as- 
sociated with the least significant bit is connected to 
a low-level voltage and the RBO of that HCC/- 
HCF4033B is connected to the RBI terminal of the 
HCC/HCF40338B in the next more-significant-bit 
position. Again, this procedure is continued for all 
HCC/HCF4033B’s on the fraction side of the dis- 
play. In a purely fractional number the zero immedi- 
ately preceding the decimal point can be displayed 
by connecting the RBI of that stage to a high level 
voltage (instead of to the RBO of the next more-sig- 
nificant-stage). For example : optional zero — 
0.7346. Likewise, the zero in a number such as 
763.0 can be displayed by connecting the RBI of the 
HCC/HCF4033B associated with it to a high-level 
voltage. Ripple blanking of non-significant zeros 
provides an appreciable savings in display power. 
The HCC/HCF4033B has a LAMP TEST input 
which, when connected to a high-level voltage, 
overrides normal decoder operation and enables a 
check to be made on possible display malfunctions 
by putting the seven outputs in the high state. 
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HCC/HCF4026B/4033B 


FUNCTIONAL DIAGRAMS 


CLOCK 
INHIBIT CLOCK 


INHIBIT 


7 OECODED OUTPUTS 
7 DECODED OUTPUTS 


LAMP 
CARRY 
OUTPUT TES! 
DISPLAY 3 DISPLAY 
ch 
duaateD Agnes 
eH BLANKING 
C’SEGMENT INPUT 


Supply Voltage : HCC Types 
HCF Types 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


Storasge Temperature ~ 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification 1s not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltages values are referred to Vss pin voltage. 


Vpp" 
V; 


Po DC Input Current (any one input) 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 


Input Voltage 


Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types - 40 to + 85 °C 
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HCC/HCF4026B/4033B 


LOGIC DIAGRAMS 


CARRY OUTPUT 
5 
oO 
CLOCK-10) 


, a 


“ b 


UNGATED C 
SEGMENT 


¢ 
CO 
TT) 
q 
d 
q D O e 
1 4 : 
CLOCK > i) 
e d> cL 
O e { 
2 J CS 
er © a> a 
5 dq >» g 
pee and 
[i] DISPLAY 3 DISPLAY 
~ ENO E 
Geo ke 


ENABLE > 
INPUT 1g 
Yoo ~ tlglb SEGMENT 

ec) [c DESIGNATIONS 


GNOO 
$- 2299 a 
Vss 

ALL INPUTS ARE PROTECTED BY 

COSIMOS PROTECTION NETWORK 


4033B 


'6 
LamP TEST Ce————————_ 
CARRY OUTPUT 
5 


(c O7M IC} 


S- 2299 


Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4026B/4033B 


TIMING DIAGRAMS 


CL 


RESET 


CLOCK 
INHIBIT 


DISPLAY 
ENABLE !NPUT 


DISPLAY 
ENABLE OUTPUT 
a 


b 


f 


9 


CARRY 
OUTPUT 


UNGATED 
“C" SEGMENT 


CLOCK 
RESET 


CLOCK INHIBIT 


LAMP TEST | 

RB eee 
CARRY 
ouTpur(cLocn-40)—— CLT COUti( (‘OOO LNNNUUULULULT 
; eles ee i 
Sn a ee A ar A 


c 


AK 
yry 


‘ ‘ ry A ' 
nN Nn Ny ! 
ty Fy Fu gy 

wy 


y\ A A a 4 
7 ee ee ee 
4 vi N sf \ wy ty ry ry 


‘ 
\ \ 
\ ‘ey ; 


OY SgueB BY 
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HCC/HCF4026B/4033B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 


Parameter 


Quiescent 


Symbol 


- oO 
(on) oO 
+1 + 
ae le 
(o) (>) 
_- = 
+H + 
~- o 
ro) (o) 
+1 +l 
aie 
> nd vr 


Current HCE 
Types 0/15 
Input Capacitance | 


any inpet | | | 8 fr 


(*) Tuow= — 55°C for HCC device . — 40°C for HCF device 


THigh= + 125°C for HCC device + 85°C for HCF device 
The Notse Margin for both "1" and "0" level is . 1V min with Vop = 5V, 2V min with Vpp = 10V, 25V min with Vpo = 15V 
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HCC/HCF4026B/4033B 


DYNAMIC ELECTRICAL CHARACTERISTICS (T,,) = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


arameter 
oo mi Tye: Ta 


CLOCKED OPERATION 


tpLH, tpHL| Propagation Delay Time | 5 |_| 250 | 500_ 
Carry Out Lin 10_| 100" | 200 


tpt, tpHL| Propagation Delay Time | 5 | | 350 | 700 | 
Decode Out Lines os 
| 15 | | 90 | 180 | 
trHL, trLH] Transition Time | 5 |_| 100 | 200 | 
| 15 | | 25 | 50 | 
Maximum Clock Input Frequency ee 
Sete 
Clock Pulse Width | 5 | | 110 | 270 
| to {| | 80 | 100 | 
| 15 | | 40 | 80 
Unlimited us 


RESET OPERATION 


aut ps0 || 120 [240 

15 | | 80 | 160 | 

tpLH, tpHL} Propagation Delay Time | 300 | 600 | 

Decode Out Lines | 125 | 250 | 
ee 
ae 


* Measured with respect to carry output line. 
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ee aa 
a 
a 
p15 | 
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pe | 0] 


ka SGS-THOMSON = 
y/ MICROELECTROMIES 
179 


G -2337 


sink) Current Characteristics. 


( 


Minimum Output Low 


G-2336 


HCC/HCF4026B/4033B 
(sink) Current. 


Typical Output Low 


-Vps (V) 


Minimum Output High (source) Current Charac- 


Detail of Typical Flip-flop Stage for Both Types. 


are Cane 
24> ds 
2ci iit | bs 
g°PE 
— 
“” 
‘= 
2 
S) 
© a : 
fs | 3 : 
~ — oars Su 
> O 5 wm | $e. =< 
TTT oe. ae 7 a | 222% 
a Sen 8 D | x33 
7 SEE 2 Ceasen | = | ieee 
=e) Cc > zZrs 
Ga EO Boe pS o | 33. 
Peo N Tt. 3 ® | 38s 
Ds = © OM S| F235 
a ive 
GD Ei B O° - 
Be EIN ESN g. 2 ES EE 
ss S - ie be 
TTTTTINTAI TR. oF = 8 oe 
Bl A a i ze 
Oa i SS | Hee as F 
See A a ae Ae < 3 38 
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TYPICAL APPLICATIONS (continued) 


Interfacing with LED Displays (display common 
anode). 


DISPLAY 
ENABLE © 


HCC-HCF4026 8 
CONTROL HCC-HCF 4033 B 


CLOCK 


Yop 7 SV (MIN) 

Ig > 04mA 

Ig > 12mA/Seg. (100% DUTY CYCLE) re waiane 
Adc (MIN) > 30 p - “DO” “etsat) ~VF (LEO) 


VCE (sat) * O5¥ ‘LEO 
WHERE Ve =FORWARD OROP ACROSS DIODE 


Interfacing with NIXIE Tube. 


Vy = 170v OC 


HCC -HCF 4026B 
HCC -HCF 4033B Le 


7 SEGMENTS 


HCC/HCF4026B/4033B 


(Display Common Cathode). 


HCC-HCF4026B 
HCC-HCF4033B 


Yoo 2 35v 
I¢ = SMA/SEGMENT 
100% OUTY CYCLE 


Rs Vp =INPUT PULSE S-2661 


ILEO Ve =FORWARD DROP ACROSS DIODE 
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HCC/HCF4026B/4033B 


Interfacing with Liquid Cristal Displays. 


SQUARE WAVE 


30H s tes GOH2 


HCC -HCF40268 OR 40338 
(OECADE COUNTER .7 
SLO :IN SEGMENT UUIPUS TYPES) 


COMMON RETURN 


fies ERT NY Pee aaa. 
LOGIC APPLIES f TO SEGMENT 
ON SELECTION ANO { TO 
SEGMENT IF NO SELECTION 


COUNTER/OECODE LIQUID CRYSTAL 
HCC -HCF 6026B OR 4033B/ CHARACTER ORWER -2- HCC- HCF 60308 / 
CHARACTER 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


Yoo 
. INPUTS 


INPUTS OUTPUTS 


Vie 
> 


°o 
Vic 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
Vss 
$-1992/1 


Input Current. 


INPUTS 


(e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


$-1994/ 
Vpp AND Vsg. CONNECT ‘ 


ALL UNUSED INPUTS TO Vss 
EITHER Vop OR vss 
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DUAL-J-K MASTER-SLAVE FLIP-FLOP 


a SET-RESET CAPABILITY 

a STATIC FLIP-FLOP OPERATION - RETAINS 
STATE INDEFINITELY WITH CLOCK LEVEL 
EITHER "HIGH" OR "LOW" 

» MEDIUM SPEED OPERATION - 16MHz (typ. 
clock toggle rate at 10V) 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

s 100% TESTED FOR QUIESCENT CURRENT 


(Plastic Package) (Ceramic Frit Seal Package) 


= MEETS ALL REQUIREMENTS OF JEDEC TEN- Ct 
TATIVE STANDARD N°. 13A, "STANDARD (Micro Package) (Plastic Chip Carner) 
SPECIFICATIONS FOR DESCRIPTION OF "B" ORDER CODES: 
SERIES CMOS DEVICES". HCC4027BF HCF4027BM1 


HCF4027BEY HCF4027BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4027B (extended temperature range) and 
HCF4027B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 


The HCC/HCF4027B is a single monolithic chip in- 
tegrated circuit containing two identical complemen- 
tary-symmetry J-K master-slave flip-flops. Each 
flip-flop has provisions for individual J, K, Set, Reset, 
and Clock input signals, Buffered Q and Q signals 
are provided as outputs. This input-output arrange- 
ment provides for compatible operation with the 
HCC/HCF4013B dual D-type flip-flop. 


The HCC/HCF4027B is useful in performing control, 
register, and toggle functions. Logic levels present 
at the J and K inputs along with internal self-steering 
control the state of each flip-flop ; changes in the flip- 
flop state are synchronous with the positive-going 
transition of the clock pulse. Set and reset functions 
are independent of the clock and are initiated when 
a high level signal is present at either the Set or Re- 
set input. 
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HCC/HCF4027B 


FUNCTIONAL DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol) Parameter | Value nit 
for Peers nase 
HCF Types —0.5 to + 18 V 
Pv | inputvoitage = 85 to Vo 405 | 
ie die 3 DC Input Current (any one input) 


Total Power Dissipation (per package) 200 mw 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Vop* 
V, 
Top Operating Temperature :HCC Types —- 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature —~ 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied Exposure to absolute maximum rating conditions for external periods may affect device reliability 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 
HCF Types 


Operating Temperature -HCC Types — 55 to + 125 
HCF Types — 40 to+ 85 


Input Voltage 
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HCC/HCF4027B 


LOGIC DIAGRAM AND TRUTH TABLE 
ONE OF TWO IDENTICAL J-K FLIP-FLOPS 


v 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


TRUTH TABLE 


LOGIC | = HIGH LEVEL 
LOGIC O = LOW LEVEL 
A - LEVEL CHANGE 

X - DON’T CARE 
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HCC/HCF4027B 


STATIC ELECTRICAL CHARACTERISTICS sani recommended see conditions) 


| Test Conditions __ Conditions Se 
Symbol| Parameter Veo ff Teer cd 
D eras aes 


a a SS GS ie ww 
Curent |yico [anol | | 10 | | 2 | [oa 2 || 60 
Types[ons| | [is[ | « | [ooe| « | [120 
fozo| [| 20 | [20 | foos [20 [600] a 


ee oo} <i] to }o95} fos} | 99s | 
ons} ft] 15 [rags] 14.95] | ft4.95| 
OutputLow = | 0 | jt] 5 {| foos| | {00s} | 0.05 | 
bei oo} f<i{ to} foos| | fo0s | | 0.05 
iso] f<t | 15{  foos| | fo05| | 0.05 | 
Input High OBS et S88 | 188 F__}__} 38 | 
“oe aE PE a i 
ee ee ee 
7 Input Low po ameyet eo fey 


Ouiout igh fors| [<i] 5 [ass| [aos] | [aos] 


on 


15 | 

Noltage ae eae a ees eee 
ee hes Hae 

p [ss [-2}|  [-16[-s2f 115 

Hoc |o/5| 46 | | 5 [oe  -osi}-1 | [036 
Typesioio| 95 | | to |-16|  [-13|-26|  [-oo| 


Output 
Drive 
Current 


1 [26 

rons] 135 | | 15|-36| |-s0|-e8| |-24] 

fost o4 | [5 foss| fos[ 1 | [ose [ 

Re ee 

ons| 1s | [is[a2{  |seies| [oat |. 

0/5 Pea [Ts [ose| Toasts [Tose | 
wr ejoto] os | | tolts[ [aa ae 

e) Bf eee res | [2a 


Output 
Sink 
Current 


Leakage 
Current 


— — 55°C for HCC device — 40 = for HCF device. 
* THigh= + 125°C for HCC device . + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2.5 V min with Vpp = 15V. 
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DYNAMIC ELECTRICAL CHARACTERISTICS (T.., = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns) 


Clock to Q or Q 
Outputs 


Propagation 
Delay Time 


Propagation 
Delay Time 


Set to Q or Reset 
to Q 


Set to Qor Reset 
to Q 


Propagation 
Delay Time 


Transition Time 


Symbol Vo (V)| Min. | Typ. | Max. | 

ek ee 

| 5 | | 200 | 400 

pio | | 85 | 170° 

| 15s | | 60 | 120 | 

ty | Pulse Width Clock | 5 | 140 | 70 | 

| io | eo | 3] 

Coe eed 

Pulse Width Set or Reset | 5 | 180] 90 |. 


es 
| 5 | | 180 | 300 | 
| 10 | | 65 | 130 | 
| 15 | | 45 | 90 | 
ft 
| 5 | | 100 | 200° 
tw 
Clock Input Rise 
or Fall Time 


| 5 | | 150 | 300 | 
| io | | 65 | 130° 
fue tru 
oa | to | | 50 | 100 | 
Setup Time 


Maximum 
Clock Input 
Frequency * 


Toggle Mode 


* Input tr, tf = 5ns. 
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Minimum Output Low (sink) Current Characteristics. 


Typical Output Low (sink) Current Charactenstics. 


HCC/HCF4027B 
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ae > a 7 2 g 2 = Co HH 
a Ai ie ae = =O: 
\ I) on oe © ° >- 4 
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BEC HH L | 
SERRE SARERREE BSE 
Peale] aunts 


G-2785 


Vos (V) 


10 


CLOCK or RESET to Q). 


PEE ee yin 
TOA ATT 
ne ape eel 
Sgn, ocean ween 

COC ert 

eer 

7 ee 


eae fest ee 1ST 
Ht, mt 


Seen Na8 
CCC ASS 


CLOCK or SET to Q 


( 


Typical Output High (source) Current Charac- 
Typical Propagation Delay Time vs.Load Capacitan- 


teristics. 
ce 


80 C, (pF) 


60 


20 
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80 Cy (pF) 


40 


20 
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Typical Maximum Clock Frequency vs. Supply Typical Dynamic Power Dissipation/ Per Device 
Voltage (Toggle Mode). vs.Frequency. 


G-1186 


ae 50pF-—- 
E=INPUT t, =t,=20nse 


ae 
eh 
eB 
aie 
an 
ae 
Pa 
ais 
EES 
& 


eh et 
SReae) Seaaee 
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| 

pep ay dalle] 
BRB Rae nee 
Spun eeeae 
BEERS oS 


TEST CIRCUITS 
Quiescent Device Current. Input Voltage. 


OUTPUTS 


NOTE : 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 


Vos AT Yoo “OR. “¥ss ‘ss 5 -1993/4 


S-1992/1 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


$-1994/2 
Vpp AND Vss- CONNECT 


ALL UNUSED INPUTS TO Vss 
EITHER Vop OR Vss 
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» BCD-TO-DECIMAL DECODING OR BINARY- 
TO-OCTAL DECODING 

a» HIGH DECODED OUTPUT DRIVE CAPABILITY 

a "POSITIVE LOGIC" INPUTS AND OUTPUTS : 
DECODED OUTPUTS GO HIGH ON SELEC- 
TION 

=» MEDIUM-SPEED OPERATION : text, teLH = 
80ns (typ.) @ Vpp = 10V 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a OV, 10V, AND 15V PARAMETRIC RATINGS 

s INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4028B (extended temperature range) and 
HCF4028B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 


The HCC/HCF4028B types are BCD-to-decimal or 
binary-to-octal decoders consisting of buffering on 
all 4 inputs, decoding-logic gates, and 10 output buf- 
fers. A BCD code applied to the four inputs, A to D, 
results in a high level at the selected one of 10 
decimal decoded outputs. Similarly, a 3-bit binary 
code applied to inputs A through C is decoded in 
octal code at output 0 to 7 if D = "0". High drive 
capability is provided at all outputs to enhance dc 
and dynamic performance in high fan-out applica- 
tions. 
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BCD-TO-DECIMAL DECODER 


(Plastic Package) 


(Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4028BF HCF4028BM1 
HCF4028BEY HCF4028BC1 


PIN CONNECTIONS 
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HCC/HCF4028B 


FUNCTIONAL DIAGRAM 


BUFFERED 
OCTAL 
DECODED 
OUTPUTS 
(1 OF 8 ) 


3-BIT 
BINARY 
INPUTS 


BCD 


INPUTS BUFFERED 


DECIMAL 
DECODED 
OUTPUTS 
(1 OF 10) 


omy DBD FT FF WY BH = CO 


$-0463/1 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
V Supply Voltage ‘HCC Types — 0.5 to + 20 
HCF Types ~ 0.5 to + 18 


DD" V 
V 
V, | Input Voltage ~ 0.5 to Vop + 0.5 


Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


ia Operating Temperature : HCC Types — 55 to + 125 °C 


| li__| DC Input Current (any one input) mA 


HCF Types — 40 to + 85 °C 


Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Supply Voltage : HCC Types 
HCF Types 


Input Voltage 


Operating Temperature : HCC Types 
HCF Types 
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HCC/HCF4028B 


LOGIC DIAGRAM AND TRUTH TABLE 


: 
7 


e| 
O0D0C0COCO0C0CO0O-00 0000 |]O 


VV VV VV VV VV 


ao ot et A OOOOOOOO 
=|=- 43 4 0000- = = + 0000/0 
-=3=00-- 00+ =} 00 —- - 00/0 
-0-0-+0-0-0- 0 = O- OO | > 
eoRokolokokolokokosorolorokoror. 
eohokolokolololololosolorolor sent 

ooo kolololokolorolocolo re eoreon ng. 
DODDODDDDOOO0OO]000 |W 
DODDDDDODOOOCO=H|C0000/f 
DODDDDOOOCO]-00000|1M 
DODDODOCO=-"DDDOOCOOI|[N 
DODDODOCO=]$0C0000000{/0 
‘wooo lololor Seolokokororocororon is) 


WHERE 1 = HIGH LEVEL 


(3) 
@ 
@ 
© 
©) 
6) 
7) 
(4) 
(9) 
(5) 


9 


Yss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4028B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Parameter 


Input Capacitance 
55°C for HCC device — 40°C for HCF device 


* Thigh = + 125°C for HCC device « + 85°C for HCF device 


The Noise Margin for both "1" and "0" level is . 1V min with Vop 


_ 
Cc 
® 
© 
w“) 
@ 
=) 

oS) 


Current 


HCF 
Types |" 
Output High 
Voltage 
Output Low 
Voltage 
Input High 
Voltage 
Input Low 
Voltage 
HCC 
Types 
HCF 
ypes 


Mie 


° 
& = = Oe 4 a] a 
n”) 


lw 


* TLow 


= 15V 


= 10V,25V min with Vop 


5V, 2V min with Vop 
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HCC/HCF4028B 


20ns) 


200kQ, 


25°C, C, = 50pF, R, 


typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp 


ho 
@ 
-— 
@ 
£ 
© 
hn 
© 
o. 


tpHL, tpLH| Propagation Delay Time 


(clock to "out") 


tru_, trLH| Transition Time 


Typical Output Low (sink) Current. 


Minimum Output High (source) Current Charac- 


teristics. 
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Output High (source) Current Charac- 


Typical 


Charac- 


Minimum Output Low (Sink) Current 


teristics. 


teristics. 


G -2337 


T Toa 

l +4 en panes 

T =i +» ‘4 ee 

-$- +> - ee eel 

| =Rae aa : patos 

od SEuSoCEauae 

TAT | 
oA Sa + i 

+X ies ee i 

a SNe Sens 

FCP NO AEE 

pats. N SI i\: 

Sathish 
NSA 

een | | Ss 


t=) 


@ wo 


i 


N 


Vps (V) 


12 


6 


2 


MICROELECTROMICS 


ky SGS-THOMSON 


HCC/HCF4028B 


Typical Propagation Delay Time as a Function load 
Capacitance. 
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TYPICAL APPLICATIONS 

The circuit shown in fig. 1 converts any 4-bit code to 
a decimal or hexadecimal code Fig 2 shows a num- 
ber of codes and the decimal or hexadecimal num- 
ber in these codes which must be applied to the 
input pins of the HCC/HCF4028B to select a par- 


Figure 1 : Code Conversion Circuit. 


INPUTS 


Typical Dynamic Power Dissipation as a Function of 
Input Frequency . 


SR aseiiny <ae .apaer san 


katt Att 
LT ov 


Si eee 
cot A toi 
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02 email 
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ticular output. For example : in order to get a "high" 
on output n8 the input must be either an 8 expressed 
in 4-bit binary code, a 15 expressed in 4-bit gray 
code, or a 5 expressed in excess-3code. 


1/6 4069B 


4028 B 
0123456789 


01234567 


B C 
4028B 
0123456789 


8 9 101 12 13:14 15 


16 OUTPUTS S-2346 
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INPUTS 


INPUT CODES 


Lae | 
Lae | 


a 
4BIT | 4BiT 4221 
BINARY | GRAY cae 


Decimal! 


OUTPUT NUMBER 


10 


11612131415 


"UBUD UOISIBAUDD 8pod : z aunBig 
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HCC/HCF4028B 


TYPICAL APPLICATIONS (continued) 
Figure 3 : 6-bit binary to 1 of 64 Adress Decoder. 


INPUTS 


OO © INHIBIT 
D je IF (NO SELECTION ) 


A BC a) 
4028B 
0123456789 


01234567 


* 16 4069B 64 OUTPUTS (SELECTED OUTPUT IS HIGH) 


Figure 4 : Neon Readout (nixie tube) Display 
Application. 


1 OF 10 
NUMERALS 


HCC - HCF 


40288 


on7rt NO OW RF ND NY Cw wo 
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HCC/HCF4028B 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


NOTE 


OF 


Vss 
$-1992/1 


OUTPUTS 


TEST ANY COMBINATION 


INPUTS . 7 
vss $-2079/1 


Input Leakage Current. Dynamic Power Dissipation. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 


Typical Transition Time vs. Load ee 
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HCF4029B 


PRESETTABLE UP/DOWN COUNTER 


a» MEDIUM SPEED OPERATION - 8MHz (typ.) @ 
C_ = 50pF AND Vpp-Vss = 10V 

a MULTI-PACKAGE PARALLEL CLOCKING FOR 
SYNCHRONOUS HIGH SPEED OUTPUT RES- 
PONSE OR RIPPLE CLOCKING FOR SLOW 
CLOCK INPUT RISE AND FALL TIMES 

a» "PRESET ENABLE" AND INDIVIDUAL "JAM" 
INPUTS PROVIDED 

a» BINARY OR DECADE UP/DOWN COUNTING 

a» BCD OUTPUTS IN DECADE MODE 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a SV, 10V, AND 15V PARAMETRIC RATINGS 

a» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4029B (extended temperature range) and 
HCF4029B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4029B consists of a 
four-stage binary or BCD-decade up/down counter 
with provisions for look-ahead carry in both counting 
modes. The inputs consist of a single CLOCK, 
CARRY-IN (CLOCK ENABLE), BINARY/DECADE, 
UP/DOWN, PRESET ENABLE, and four individual 
JAM signals. Q1, Q2, Q3, Q4 and a CARRY OUT 
signal are provided as outputs. A high PRESET 
ENABLE signal allows information on the JAM IN- 
PUTS to preset the counter to any state 
asynchronously with the clock. A low on each JAM 
line, when the PRESET-ENABLE signal is high, 
resets the counter to its zero count. The counter is 
advanced one count at the positive transition of the 
clock when the CARRY-IN and PRESET ENABLE 
signals, are low. Advancement is inhibited when the 
CARRY-IN or PRESET ENABLE signals are high. 
The CARRY-OUT signal is normally high and goes 


September 1988 


BINARY OR BCD DECADE 


(Plastic Package) (Ceramic Package) 


~ 


C1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC4029BF HCF4029BM1 
HCF4029BEY HCF4029BC1 


PIN CONNECTIONS 


PRESET 
ENABLE Voo 


Q, 
JAM 4 Q, 
JAM , JAM 5 


CARRY IN JAM » 


Qs 
UP/DOWN 


BINARY / 
DECADE 


PC10710 


NC = No Internal Connection 
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HCC/HCF4029B 


counter reaches its maximum count in the UP mode 
or the minimum count in the DOWN mode provided 
the CARRY-IN signal is low. The CARRY-IN signal 
in the low state can thus be considered a CLOCK 
ENABLE. The CARRY-IN terminal must be connec- 
ted to Vss when not in use. Binary counting is ac- 
complished when the BINARY/DECADE input is 
high ; the counter counts in the decade mode when 
the BINARY/DECADE input is low. The counter 


FUNCTIONAL DIAGRAM 


PRESET 


ABSOLUTE MAXIMUM RATING 


Symbol Parameter 


Vop * Supply Voltage. HCC Types 
HCF Types 


counts Up when to UP/DOWN INPUT is high, and 
Down when the UP/DOWN INPUT is low. Multiple 
packages can be connected In either a parallel-cloc- 
king or a ripple-clocking arrangement as shown in 
cascading counter packages. Parallel clocking pro- 
vides synchronous control and hence faster respon- 
se from all counting outputs. Ripple-clocking allows 
for longer clock input rise and fall times. 


JAM INPUTS yp 
| ec, 


va) 
- 
~ 
a 
= 
2 
oO 
Q 
ul 
x 
uJ 
ue 
Ww 
2 
oO 


Value 


| -0.5 to +20 
-0.5 to +18 


Vi. Input Voltage -05 to Voo +05 
t__| DC Input Current (any one input) 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 


Top Operating Temperature: HCC Types 
HCF Types 


Storage Temperature 


-65 to +150 


-55 to +125 
-40 to +85 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


All voltage values are referred to Vss pin voltage 
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HCC/HCF4029B 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter, =| ate | it 
Vop Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 0 to Vo 


Top Operating Temperature: HCC Types -55 to +125 oC 
HCF Types -40 to +85 oC 


LOGIC DIAGRAMS 


BINARY / 
DECADE 


PRESET 
ENABLE 
CARRY IN 


CLOCK 
ENABLE 


UP/DOWN 


CLOCK 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


TRUTH TABLES 
| Controlinput [Logic Level| Action 
BIN/DEC Binary Count 
(B/D) Decade Count 
Up Count 
Down Count 
Jam In 
No Jam 


No Counter 
Advance at Pos. 
Clock Transition 
Advance Counter 
at Pos. Clock 
Transition 
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X DON'T CARE 


Carry In (Cl) 
(Clock Enable) 


HCC/HCF4029B 


TIMING DIAGRAMS 


Binary Mode 


CLOCK ICL) ' 


CARRY | 
(CL ENABLE ): 


UP/DOWN 
BINARY/ 
DECADE 
PRESET 
ENABLE 


Decade Mode 


~ 
: 
uw 
= 
Y 


CLOCK (CL) 
UP/DOWN 
BINARY! 
DECADE 
PRE SET 
ENABLE 
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HCC/HCF4029B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditios 


* 


= 


Parameter 


Symbol 


Quiescent 
Current 


=15V 


5 V, 2 V min. with Vpp = 10 V, 2.5 V min. with Vpo 


1V min. with Vop 


Output Low 


Voltage 
Input High 


Voi 
Vin 
* TLow 
THIGH 


The Noise Margin for both "1" and "0" level is 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Rt = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


tPLH Propagation Delay Time (Q Outputs) | 5 | 
x pesemrens [GE tea 
ae eee eae 
tPLH Propagation Delay Time (Carry Output) | 5 | | 280 | 560 | 
tPHL | 10 | _|{ 130 | 260 | 
| 15 | | 95 | 190 | 
tTLH Transition Time (Q Outputs, Carry Output) | 5 | | 100 | 200 | 
tTHL | 10 | | 50 | 100 | 
| 15 | | 40 | 80 | 
Minimum Clock Pulse Width | 5 | | 90 | 180 | 
| to | | 45 | 90 | 
| 15 | | 30 | 60 | 
Clock Rise and Fall Time re a 
LAG see ede! “We 
i a ee cee Be 
tsetup * | Minimum Setup Time (Carry Input) | 5 | | 30 | 60 | 
| to | | 10 | 20 _ 
Pie Oe Ae 
tsetup | Minimum Setup Time (B/D or UD) | 5 | | 170 | 340 | 
| to | | 70 | 140 | 
| 15 | | 50 | 100 | 
Maximum Clock Input Frequency a ae ee SS ee 
| io | 4 | 8 | | Mbz 
| is | 55 |] 11 [| | 
PRESET ENABLE 
tPLH Propagation Delay Time (Q Outputs) | 5 | | 235 | 470 | 
tPHL | 40 | | 100 | 200 | 
| 15 | | 80 | 160 | 
tPLH Propagation Delay Time (Carry Output) | 5 | | 320, 640 
tPHL | 10 | | 145 | 290 | 
| 15 | | 405 | 210 | 
Minimum Preset Enable (Pulse Width) | 5 | | 65 | 130 | 
Fie ee Ca 
| 15 | | 8s | 50 | 
Minimum Preset Enable (Removal Time) | 5 | | 100 | 200 | 
a ae ee ee 
| 15 | | 40 | 80 | 
CARRY INPUT 
tPHL Propagation Delay Time (Carry Output) | 5 | [| 170 | 340 | 
tPLH | 10 | | 70 | 140 
| 15 | | 50 | 100 | 
tsetup “** | Minimum Setup Time (Carry In) | 5 | | 2 | 50 | 
eT es ae a ee 
ae ae (ie Pe ae 
Minimum Hold Time (Carry In) | 5 | | 100 | 200 | 
a ae a ee a 
| 15 | | 30 | 60 | 


* From Up/Down, Binary/Decade, Carry In or Preset Enable Control Inputs to Clock Edge 

** If more than one unit is cascated in the parallel clocked application tr should be made less than or equal to the sum of the fixed propagation 
delay at 15 pF and the transition time of the carry output driving stage for the estimated capacitance load. 

“** From Carry in to Clock Edge. 
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Minimum Output Low (sink) Current Charac- 


Typical Output Low (sink) Current Characteristics. 


G -2337 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 


Bar aneeaeaee 


-Vos (V) 


10 


~Vos (V) 


7/8 


Kf Sienonscmoncs 


207 


HCC/HCF4029B 


APPLICATIONS 
Conversion of Clock up, Clock Down Input Sig- The HCC/HCF4029B CLOCK and UP/DOWN in- 
nals to Clock and Up/Down Inputs Signals. puts are used directly in most applications. In appli- 


cations where CLOCK UP and CLOCK DOWN 
inputs are provided, conversion to the 
HCC/HCF4029B CLOCK and UP/DOWN inputs 
can easily be realized by use of the circuit. 


HCC/HCF4029B changes count on positive transi- 
“CLOCK UP” tions of CLOCK UP or CLOCK DOWN inputs. For 
the gate configuration shown below, when counting 
up the CLOCK DOWN input must be maintained 
"CLOCK DOWN’ high and conversely when counting down the 
CLOCK UP input must be maintained high. 


HCC/HCF 4011B 
QUAD 2 INPUT NAND GATE 


“PARALLEL CLOCKING 
UP/DOWN 


PRESET 
ENABLE 
UPIO PE J1 J2 J3 J4 UP/O PE Jt J2 J3 J4 UPIO PE J1 J2 J3 J4 
cacti 4 ©6©.4029B8 cab CIC I 4029B Cap ac. 40298 COO 
B/D CL Q1 Q2 Q3 04 B/D CL O1 Q2 Q3 04 B/D CL Qi Q2 03 Q4 


CLOCK 


BINARY / 
DECADE 


* CARRY-OUT lines at the 2nd, 3rd, et., stages may have a negative-going glitch pulse resulting from differential delays of different 
HCC/HCF4029B IC's. These negative-going glitches do not affect proper HCC/HCF4029B operation However, if the CARRY-OUT signals 
are used to trigger other edge-sensitive logic devices, such as FF’s or counters, the CARRY-OUT signals should be gated with the clock signal 
using a 2-input NOR gate such as HCC/HCF4001B 


“RIPPLE CLOCKING 
UP/DOWN 


PRESET 
ENABLE 


UPID PE JI J2 J3 J4 UPIOPE J} J2 J3 J4 UP/DPE Jt J2 33 J 
ac; 40298 cop 40298 Cop 40298 COp 


BIO CLQI Q2 Q3 Q4 B/D CL Qt Q2 Q3 Q4 B/D CL Q1 Q2 Q3 Q4 


CLOCK 


BINARY! 
DECADE 


Ripple Clocking Mode : The Up/Down control can be changed at any count. The only restriction on changing the Up/Down control !s that the 
Clock input to the first counting stage must be high. 


1h {7 SGS-THOMSO 
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a MEDIUM-SPEED OPERATION -— tpxHt = teLH = 
60ns (typ.) @ CL = 50pF and Vpp — Vss = 10V 

a LOW OUTPUT IMPEDANCE : 500Q (typ.) @ 
Vpp — Vss = 10V 

a» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4030B (extended temperature range) and 
HCF4030B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 


The HCC/HCF4030B types consist of four inde- 
pendent exclusive-OR gates integrated on a single 
monolithic silicon chip. Each exclusive-OR gate con- 
sists of four n-channel and four p-channel enhance- 
ment-type transistors. All inputs and outputs are 
protected against electrostatic effects. 
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HCC/HCF4030B 


QUAD EXCLUSIVE-OR GATE 


(Plastic Package) 


(Ceramic Frit Seal Package) 


@ 


C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4030BF HCF4030BM1 
HCF4030BEY HCF4030BC1 


PIN CONNECTIONS 
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FUNCTIONAL DIAGRAM 


L=&€ OF K=-C @D M=-G QOH 


S-2647 


ABSOLUTE MAXIMUM RATINGS 
Vpp* | Supply Voltage: HCC Types -— 0.5 to + 20 
HCF Types -— 0.5 to + 18 
Input Voltage — 0.5 to Vop + 0.5 


Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Operating Temperature: HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 


* All voltages are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
HCF Types 3 to 15 


Operating Temperature :HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


TRUTH TABLE Yoo 
One of Four Identical Gates 


elle 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


0 0 
1 1 S- 2299 

0 1 es 
1 0 


Where “1" = High level 
"0" = Low level. 
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HCC/HCF4030B 
STATIC ELECTRICAL CHARACTERISTICS a recommended operating conditions) 
| Test Conditions | Conditions Value 
Parameter Voo|_Trow’ | 25°C | Tigh” 
wa) | i. [ina 


ay gC 
current | og 7 a 


Output High 
Voltage 


Output Low 
Voltage 


Input High | fosa5s[ <1] 5 | 3. | 
vote = [| we [erpot 7] ~7]1 1711 v 
Ee ee 
Input Low | fasost<i{ 5 | [1s] | | 15 | 
Moree | | ot testo} | 3st ft ts} [3] vy 
a 6 OT 
out | [oslo | [s[-2| [-vefaal Pag 
ore Inco [os] 46 | | 5 Foe os =1 [Poa 
Types|onio| 95 | [10 [-16] |-18|-26] [-oa] 
lons[ sas | [15 |-a2[|-aa|-ea] |-24] | 
Hor |0/5| 46 | | 5 [os]; o4al-1| 036 | 
Typestoio| 95 | | 10 |-13|  |-11[/-26]  |-o9] 
fois] 135 | | 15 |-36]  [-30|-68|  |-24| | 
lo. | Output | [os] o4 | | 5 joss] fos] 1 | jose] | 
srk |HCC Ton os | | 10/16] [13 |26] [os | 
; ois] 15 | [15 [42] | 34/ee| [24] | oy 
ace SL 04 | [5 jose] foaa| i {| jose] 
types M10] 05 | [| to} 13] [14 | 26] | 09 | 32 5 


Po Same Pa li aa Pe ad 


AGE Any Input 
—5 
a ee tat tank 


a 


* Tow = — 55°C for HCC device - — 40°C for HCF device. 
* Thigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is . 1V min. with Vop = 5V, 2V min with Vop = 10V, 2.5 V min. with Vpp = 15V. 


Input 
Leakage 
Current 


lias tie 


2S 
a O 
” 

a 
_ 
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HCC/HCF4030B 


20ns) 


200kQ, 


25°C, C, = 50pF, R, 


typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp 


” 
c 
2 
—= 
CG 
c 
io] 
O 
ad 
” 
@ 
= 


Parameter 


tpLH, tpH_| Propagation Delay Time 


triu, tru_| Transition Time 


Typical Output Low (sink) Current Characteristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 


G -2337 


L~Gs 18 

al 
Ese) 

ee 
fae 
i 
a 
| 


Hy 
ZaRe 
= 
a 
— 
10V 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 


e il 
” 
” 
°° 


-Vps (VY) 


-Vos (V) 


KY1 incnouscrmomes 
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TYPICAL APPLICATIONS 
EVEN-PARITY-BIT GENERATOR EVEN-PARITY-CHECKER 
(1-3/4 x HCC/HCF4030B). (2 x HCC/HCF4030B). 


“O"= TRUE TRANSMISSION 
“1°= FALSE TRANSMISSION 


EVEN PARITY BIT 


ODD-PARITY-BIT GENERATOR ODD-PARITY CHECKER 
(2 x HCC/HCF4030B). (2 x HCC/HCF4030B). 


“4° sTRUE TRANSMISSION 
“O° = FALSE TRANSMISSION 


ODD PARITY BIT 


a 5/7 
45) Sseonsenenes, 


HCC/HCF4030B 


TYPICAL APPLICATIONS (continued) 
8-BIT COMPARATOR 


W2 HCC -HCF 
40028 


Z=1WHEN INPUT WORD X! x8gvI YB 

Z=0 WHEN INPUT WORD XI X8 DIFFERS 
FROM INPUT WORD yi Y8 IN AT LEAST 
ONE POSITION 


V2HCC-HCF 
40028 


USHCC-HCF 
4011B 


W4 HCC -HCF 
40118 


8-BIT TWO’S COMPLEMENT ADDER-SUBSTRACTOR 


HCC -HCF 


co 
(CARRY OUT) 


533 S4 


O 
“0"-a00 
“1° = SUBTRACT S) —-58 =X! 


® = LEAST SIGNIFICANT BIT 
@ =MOST SIGNIFICANT BIT (SIGN BIT) 


6/7 k57 SGS-THOMsON 


HCC -HCF 
40308 


Al Bi A2 B2 AI B3 A& BS 


HCC -HCF 40088 co 
(CARRY in) (CARRY OUT) 


+ AXB Sf YR VB 
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Table 1 : Two’s Complement Numbers and Their Equivalent Decimal Values. 
Xs X7 Xe Xs X4 X3 Xe 


example : 


TEST CIRCUITS 


Quiescent Device Current. 


Yop 
0 INPUTS 


OUTPUTS 


ViH 
te} 
en 
Oo 


Vie 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Yss vss S- 2079/1 


S-1992/1 


Input Leakage Current. 


INPUTS 


Vopo 


ae Oa 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop ANDO Vss. CONNECT 
ALL UNUSED INPUTS TO Vss 


3$-1994/2 


EITHER Vpp OR Vs 
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64-STAGE STATIC SHIFT REGISTER 


a FULLY STATIC OPERATION : DC to 16MHz 
(TYP.) @ Vop + Vss = 15V 

a STANDARD TTL DRIVE CAPABILITY ON Q 
OUTPUT 

» RECIRCULATION CAPABILITY 

a THREE CASCADING MODES : 
DIRECT CLOCKING FOR’ HIGH-SPEED 
OPERATION (Plastic Package) (Ceramic Package) 
DELAYED CLOCKING FOR REDUCED CLOCK 
DRIVE REQUIREMENTS 
ADDITIONAL 1/2 STAGE FOR SLOW CLOCKS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 


a STANDARDIZED, SYMMETRICAL OUTPUT (Chip Carrier) 
CHARACTERISTICS 

a SV, 10V. AND 15V PARAMETRIC RATINGS ORDER CODES : 

a INPUT CURRENT OF 100nA at 18V AND 25°C HCC4031 BF HCF4031BEY 


FOR HCC DEVICE HCF4031BC1 

= 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°, 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" PIN CONNECTIONS 


DESCRIPTION 


The FiCC4031B (extended temperature range) and 
HCF4031B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead RECIRCULATION 
dual in-line plastic or ceramic package. 


The HGC/HCF40318 is a static shift register that eaaeag) * 
contains 64 D-type, master-slave flip-flop stages 3 
and one stage which is a D-type master flip-flop only 
(referred to as a 1/2 stage). The logic level present ‘ 
at the DATA input is transferred into the first stage 
and shifted one stage at each positive-going clock 
transition. Maximum clock frequencies up to 16 6 
Megahertz (typical) can be obtained. Because fully 
static operation is allowed, information can be per- 7 EBATROL 
manently stored with the clock line in either the low 8 
or high state. The HCC/HCF4031B has a MODE 
CONTROL input that, when in the high state, allows NC eNO CONNECTION 
operation in the recirculating mode. The MODE 
CONTROL input can also be used to select between 
two separate data sources. Register packages can 
be cascaded and the clock lines driven directly for 
high-speed operation. Alternatively, a delayed clock 
output (CLp) is provided that enables cascading 


5 


CLOCK 
DELAYED 
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register packages while allowing reduced clock 
drive fan-out and transition-time requirements. A 
third cascading option makes use of the Q’ output 
from the 1/2 stage, which is available on the next 


negative-going transition of the clock after the Q out- 
put occurs. This delayed output, like the delayed 
clock CLp, is used with clocks having slow rise and 
fall times. 


FUNCTIONAL DIAGRAM 


DATA IN 


MODE 10 
CONT. 


RECIRC. 
DATA 2 
IN 


CLOCK IN 


DELAYED 
CLOCK OUT 


NC = 3,4,11,12, 13,14 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Vpp* | Supply Voltage :HCC Types 
HCF Types 
Input Voltage 


Lie DC Input Current (any one input) 


Prot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types 
HCF Types 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied 
Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Parameter | tue =| nit 
V Supply Voltage - HCC Types 3 to + 18 V 
HCF Types 3 to +15 V 

| Vi_| Input Voltage 


Operating Temperature : HCC Types i 
HCF Types 
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LOGIC DIAGRAM AND TRUTH TABLES 


DATA IN 


RECIRCULATE 
(DATA 2 IN) 


TYPICAL STAGE OUTPUT FROM Q' (pin 5) 
| Data+64 | CL | Data+64.5 | 
ee 
1 = HIGH LEVEL 0= LOWLEVEL NC = NO CHANGE 


X = DON’T CARE 


fay SGs-THoMson 
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HCC/HCF4031B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


fe] 
=| = 
Tt 
c 
o 
O 
eget 
” 
@ 
= 


|) 


[e) ~“-_ 


— a mow 
FREE ECReEE eee 
gk isk 

of oo 
Ir re 


Parameter 


Quiescent 
Output High 
Output Low 


Input High 


Vin 


= 15V. 


5V, 2V min. with Vpp = 10V, 2.5 V min. with Vpp 


TET 
” 
® 
‘Gil 
It 


* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp 


* TLow = — 55°C for HCC device : — 40°C for HCF device 


Input Capacitance 


MICROELECTRONICS 


ky SGS-THOMSON 


4/8 


220 


HCC/HCF4031B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


tPHL, Propagation Delay Time : 
Clock to Q, 
Clock to Q 


— 
= 
oO s 
ae) 
Oo 


Propagation Delay Time : 
Clock to Q' 
Clock to Q 


a 
{s®) 
(o>) 


_ 
[°?] 
© 


Clock to CLp 


—/;M 
oO|o 
oO|oO 


a 
© 
oO 
w—wh, 
8 | 0 
Zio 


Transition Time : 
(any output, except QttHz) 


trou, trLH 


—_, 
oO 
io) 
NO 
oO 
io) 


— 
oO 
© 


Data Setup Time 


Data Hold Time 


Clock Pulse Width 


—/o|— wow | Ph > 
n)o;o oe ke) (o>) 


NO Ww Ome et) bh sie 8 
A o Olo oO (an) 


b = 
Nm 

— 

oO 

© 


com, 
oO 
oO 
oO 


— 
oO 
Oo 
Oo 
Es 
” 


Maximum Clock Input 


Frequency** MHz 


Clock Input Rise or Fall Time* 


—_ | —_/| a =a | — —a | os 
o;oO or} © oO} © oO}; oO 
ibe) 


* If more than one unit is cascaded in the parallel clocked application, ttCL should be made less than or equal to the sum of 
the propagation delay at 50pF and the transmition time of the output driving stage. 
* * Maximum Clock Frequency for Cascaded Units; 
a) Using Delayed Clock Feature in Recirculation Mode 
4 

(n-1) CLD prop delay + Q prop delay + set-up time 

b) Not Usng Delaye Clock : 
1 
propagation delay + set-up time 


fmax = where n = nimber of packages 


fmax = 
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Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Charac- 
teristics. 
ie SSSR RREREEE 


ey a 
SO er 
Zee Bee 


~a@ 
> 


No 
an 


Typical Output High (source) Current Charac- Minimum Output High (source) Current Charac- 
teristics. teristics. 


G-2336 0 


es 
is Bl a 
eel 


1$ 


) $s 10 “Vos (VY) 0 8 0 -Vos (Vv) 
6 
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HCC/HCF4031B 


TYPICAL APPLICATIONS 


CASCADING USING DIRECT CLOCKING FOR HIGH SPEED OPERATION (SEE CLOCK RISE AND FALL 
TIME REQUIREMENT). 


DATA DFS - 
MODE 
EOC {10 «40318 al 40318 
19 
RECIRG 


INPUT 
ECL 


CLOCK DRIVER 


MODE CONTROL Yoo = RECIRCULATION 
GNO =NEW DATA 


CASCADING USING DELAYED CLOCKING FOR REDUCED CLOCK DRIVE REQUIREMENTS. 


DELAYED CLOCK 


TO CLOCK NEW - *FOR RECIRCULATION MODE CONTROL 
MODE ONLY. 

DATA INTO FIRST ene 

REGISTER FF TO DELAY DATA UNTIL Dp = RECIRCULATION 
FIRST REGISTER DELAYED GNO = NEW DATA 
CLOCKING HAS OCCURRED 


S-2669 
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HCC/HCF4031B 


TYPICAL APPLICATIONS (continued) 


CASCADING USING HALF- CLOCK-PULSE DELAYED DATA OUTPUT (Q’) TO PERMIT USE OF SLOW 
RISE AND FALL TIME CLOCK INPUTS. 


‘y—- 
CLOCK DRIVER 


MODE CONTROL Von = RECIRCULATION 
GNO =NEW DATA 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


Yoo 
° INPUTS 
: OUTPUTS 


YH 
3° 
fw > 
° 
Vie 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
$-2079/1 


$-1992/1 


Input Leakage Current. 


INPUTS 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY. TO BOTH 
Vpo ANDO Vss CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 


$-1994/) 
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ky SGS-THOMSON HCC/HCF4032B 


Mise. AGEs esalGo HCC/HCF4038B 


a INVERT INPUTS ON ALL ADDERS FOR SUM 
COMPLEMENTING APPLICATIONS 

a FULLY STATIC OPERATION...DC TO 10MHz 
(typ.) @ Vop = 10V 

a BUFFERED INPUTS AND OUTPUTS 

SINGLE-PHASE CLOCKING 

ae STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

s 5V. 10V. AND 15V PARAMETRIC RATING 

INPUT CURRENT OF 100nA AT 18V AND 25°C 

FOR HCC DEVICE 

100% TESTED FOR QUIESCENT CURRENT 

MEETS ALL REQUIREMENTS OF JEDEC TEN- 

TATIVE STANDARD N’ 13A, "STANDARD SPE- 

CIFICATIONS FOR DESCRIPTION OF "B" 

SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC/4032B/4038B (extended temperature 
range) and HCF4032B/4038B (intermediate tem- 
perature range) are monolithic integrated circuits, 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. 


The HCC/HCF4032B and HCC/HCF4038B types 
consist of three serial adder circuits with common 
CLOCK and CARRY-RESET inputs. Each adder 
has two provisions for two serial DATA INPUT sig- 
nals and an INVERT command signal. When the 
command signal is a logical "1", the sum is com- 
plemented. Data words enter the adder with the 
least significant bit first ; the sign bit trails. The output 
is the MOD 2 sum of the input bits plus the carry from 
the previous bit position. The carry is only added at 
the positive-going clock transition for the 
HCC/HCF4032B or at the negative-going clock for 
the HCC/HCF4038B, thus, for spike-free operation 
the input data transitions should occur as soon as 
possible after the triggering edge. The CARRY is 
reset to a logical "0" at the end of each word by ap- 
plying a logical "1" signal to a CARRY-RESET input 
one-bit-position before the application of the first bit 
of the next word. 
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TRIPLE SERIAL ADDERS 


EY 
(Plastic Package) (Ceramic Package) 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


PIN CONNECTIONS 


SUM 3 
INVERT 3 
CLOCK 
SUM 2 


INVERT 2 


CARRY 
RESET 


INVERT 1 


Vss 
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HCC/HCF4032B/4038B 


FUNCTIONAL DIAGRAM 


Al 
Bl 
INVERT 1 


A2 
B2 
INVERT 2 


A3 
B3 
INVERT 3 
CL 


ABSOLUTE MAXIMUM RATINGS 


| Unit _| 
HCF Types — 0.5 to + 18 V 
Input Voltage 
ee 4 DC Input Current (any one input) 
Prot mW 
ial mW 
: Ps 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature : HCC Types ~ 55 to + 125 
HCF Types —- 40 to + 85 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


°C 
°C 
°C 


RECOMMENDED OPERATING CONDITIONS 
Parameter Value 


V Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 


DD 
I 

Top Operating Temperature : HCC Types — 55 to + 125 °C 

HCF Types — 40 to + 85 °C 
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HCC/HCF4032B/4038B 


LOGIC AND TIMING DIAGRAMS 
(one of three serial adders) 


INVERT 1 71> 4 > 


CARRY 
RESET 


TQ AODERS 2 AND 3 


WORD 3 + WORD 4 


eae 
HTH 


Naanddinna 


® 
ip eg bs bebe bss 
a POA LLL 
A TPA 


| 


COMPLEMENTED SUM 


0.0111100= +60 WORD 3 1.1011011 = 
0.0110010 = +50 WORD 4 1.1001110 = 


0.1101110= +110 1.0101001 = 


$- 2299 

Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4032B/4038B 


LOGIC AND TIMING DIAGRAMS (continued) 


Soon, tie 


TO ADDERS 2 ANDO 3 


$- 265 


WORD 3+ WORD 4 


INVERT 


COMPLEMENTED SUM | 


35-2676 


1.1000011= -61 WORD3 0.0100100= +36 
1.1001101 = —-—51 WORD 4 0.0110001= +49 


1.0010000 = -—112 0.1010101= +85 


S- 2299 

Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


4/7 IT] SGS-THOMSON 
7 imcRoELECTROMICS 
228 


HCC/HCF4032B/4038B 
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Value 


Test Conditions 
50 | 
0.5/4.5 
1.5/13.5 
3.5/1.5 
Any Input 
Any input 


Parameter 


Quiescent 
Output High 
Output Low 
Voltage 
Input High 
Voltage 


— 55°C for HCC device : — 40°C for HCF device 
* THigh = + 125°C for HCC device : + 85°C for HCF dev 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
Vin 


A TLow = 


Ice 


= 15V. 


= 10V, 2.5V min. with Vop 


5V, 2V min. with Voo 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop 
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HCC/HCF4032B/4038B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
all input rise and fall time = 20ns) 


Test Conditions 
Parameter 
Vop (V) . 


Propagation Delay Time A, B, or 
Inverter Inputs to Sum Outputs 


< 
T 


— 1M 
ee 22) 
oO };O 


io) 
N 
on 


Propagation Delay Time 
(clock input to sum outputs) 


—ht | ok 
oIinNn 
o;on 


oO 
(e) 


a 
lise 
i 
2.5 

om 
Eee 
ee ee 
i ee 
Lee | 


* If more than one unit is cascaded t, should be made less than or equal to the sum of the transition time and the fixed propa- 
gation delay of the output of the driving state for the estimated capacitive load 


Data Input Hold Time 
(clock edge to A, B, or reset 
inputs) 


Maximum Clock Input Frequency 
1 


— Lo 


10 
15 
5 
10 
15 
5 
10 
15 
10 
15 
5 
0 
15 
Clock Input Rise or Fall Time 5 
10 
15 


— | od O11] n> wn 
on} oO O15 o 


Typical Output Low (sink) Current. Minimum Output Low (sink) Current Charac- 


teristics. 
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Ea Aoi Nels eles) 


Ze aa 
eRe 


peel st ead 
PT IN TET 
Fe 
BEnaees 


enCenen 
{ne Skee 


a 
ie 
@ 
| 
Z 
ra 
iy 
Vi, 


IAA | 
LKA | | 
W Roles 
5 BA | 
aden 


AN 


6/7 f SGS-THOMSON 
4 wwicrorectromes 
230 


HCC/HCF4032B/4038B 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 


|_| 


Vor | | tT 
fuse sea ap ssl 


-Vps (V) 


10 


-Vos (V) 


10 


TEST CIRCUITS 


Input Voltage. 


Quiescent Device Current. 


OUTPUTS 


3 


TEST ANY COMBINATION 


OF INPUTS 


$- 2079/1 


Input Current. 
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171 SGS-THOMSON 
7 WICROELECTRONICS HCC/HCF4034B 


8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL 
INPUT/OUTPUT BUS REGISTER 


BIDIRECTIONAL PARALLEL DATA INPUT 

» PARALLEL OR SERIAL INPUTS/PARALLEL 
OUTPUTS 

ASYNCHRONOUS OR SYNCHRONOUS PAR- 
ALLEL DATA LOADING 

» PARALLEL DATA-INPUT ENABLE ON "A" 
DATA LINES (3-state output) 

DATA RECIRCULATION FOR REGISTER EX- 


: | 
PANSION (Plastic Package) (Ceramic Frit Seal Package) 
a MULTIPACKAGE REGISTER EXPANSION 
s FULLY STATIC OPERATIONAL DC-TO-5MHz 
(typ.) AT Vp = 10V 
s QUIESCENT CURRENT SPECIFIED TO 20V | 
FOR HCC DEVICE 
s 5V, 10V, AND 15V PARAMETRIC RATINGS ear ee 
a INPUT CURRENT OF 100nA AT 18V AND 25°C le cae 
FOR HCG DEVICE HCC4034BF HCF4034BEY 
= 100% TESTED FOR QUIESCENT CURRENT 


» MEETS ALL REQUIREMENTS OF JEDEC TEN- HCF4034BM1 


TATIVE STANDARD N* 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" PIN CONNECTIONS 


DESCRIPTION 


The HCC4034B (extended temperature range) and 
HCF4034B (intermediate temperature range) are 
monolithic integrated circuits, available in 24-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4034B is a static 
eight-stage parallel-or serial-input parallel-output 
register. It can be used to : 1) bidirectionally transfer 
parallel information between two buses ; 2) convert 
serial data to parallel form and direct the parallel 
data to either of two buses ; 3) store (recirculate) 
parallel data, or 4) accept parallel data from either ' 


2) 
us 
z 
4 


“B” DATA 
“A" DATA LINES 


of two buses and convert that data to serial form. In- “p” ENABLE 
puts that control the operations include a single- SERIAL 
phase CLOCK (CL), A DATA ENABLE (AB), ee 
ASYNCHRONOUS/SYNCHRONOUS (A/S), A ne 
BUS-TO-B-BUS/B-BUS-TO-A-BUS (A/B), and “ss 


PARALLEL/ SERIAL (P/S). Data inputs include 16 
bidirectional parallel data lines of which the eight A 
data lines are inputs (3-state outputs) and the B data 
lines are outputs (inputs) depending on the signal 
level on the A/B input. In addition, an input for 
SERIAL DATA is also provided. All register stages 
are D-type master-slave flip-flops with separate 
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HCC/HCF4034B 


master and slave clock inputs generated internally 
to allow synchronous or asynchronous data transfer 
from master to slave. Isolation from external noise 
and the effects of loading is provided by output buf- 
fering. 

PARALLEL OPERATION — A high P/S input signal 
allows data transfer into the register via the parallel 
data lines synchronously with the positive transition 
of the clock provided the A/S input is low. If the A/S 
input is high the transfer is independent of the clock. 
The direction of data flow is controlled by the A/B 
input. When this signal is high the A data lines are 
inputs (and B data lines are outputs) ; a low A/B sig- 
nal reverses the direction of data flow. The AE-input 
is an additional feature which allows many registers 


FUNCTIONAL DIAGRAM 


SERIAL 
INPUT 


“An 
ENABLE 


STEERING 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Supply Voltage : HCC Types 
HCF Types 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types 
HCF Types 


LE 


Input Voltage — 0.5 to Vpp + 0.5 
|__| DC input Current (any one input) 


Storage Temperature — 65 to + 150 


to feed data to acommon bus. The ADATA lines are 
enabled only when this signal is high. Data storage 
through recirculation of data in each register stage 
is accomplished by making the A/B signal high and 
the AE signal low. 


SERIAL OPERATION — A low P/S signal allows ser- 
ial data to transfer into the register synchronously 
with the positive transition of the clock. The A/S input 
is internally disabled when the register is in the serial 
mode (asynchronous serial operation is not 
allowed). The serial data appears as output data on 
either the B lines (when AJB is high) or the A lines 
(when A/B is low and the AE signal is high). Register 
expansion can be accomplished by simply cascad- 
ing HCC/HCF4034B packages. 


“A” DATA LINES 


t A8 
Sl 6 STACES Q SI 
68 


“B” DATA LINES 


—~05to + 20 
—0.5 to + 18 


200 mW 

100 mW 
— 55 to + 125 °C 
— 40 to + 85 ia © 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 
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HCC/HCF4034B 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Parameter | ate | Unit 
Vop Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 
Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
LOGIC DIAGRAMS 
STEERING LOGIC 


Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4034B 


LOGIC DIAGRAM AND TRUTH TABLE 
REGISTER STAGE (1 of 8 stages) 


ONE OF OH, IES 


ft}. 


sit o> 


INPUTS 


i 
! 
t 
' 
‘ 
' 
' 
' 
' 
' 
' 
' 
t 
{ 
t 
| 
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| 
! 
| 
1 
4 
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| 
| 
| 
| 
1 
| 
’ 
| 
‘ 
1 
4 
{ 
| 
1 
' 
' 
| 
1 
' 
1 
| 


A = LEVEL CHANGE 


5S 
= . ALL INPUTS ARE PROTECTED BY 
. = INVALID CONDI COS/MOS PROTECTION NETWORK 


FOR REGISTER INPUT-LEVELS AND RESULTING REGISTER OPERATION 


Operation” 


Serial Mode ; Synch. Serial Data Input, "A" Parallel Data Outputs Disabled 
1 Serial Mode ; Synch. Serial Data Input, "B" Parallel Data Output 


1 Parallel Mode ; "B" Synch. Parallel Data Inputs, "A" Parallel Data Outputs 
Disabled 


Parallel Mode ; "B" Asynch. Parallel Data Inputs, "A" Parallel Data Outputs 
Disabled 


Parallel Mode ; "A" Parallel Data Inputs Disabled, "B" Parallel Data Outputs, 
Synch. Data Recirculation 


Parallel Mode ; "A" Parallel Data Inputs Disabled, "B" Parallel Data Outputs, 
Asynch. Data Recirculation 


Serial Mode ; a Serial Data Input, "A" Parallel Data Output 


ice aed 

eee ae 
mao a Parallel ae ;"B" Syach Parallel Deis Input, "A" Parallel Data Output 
re ie salad 
Pt ft 


Parallel Mode ; "B" Asynch. Parallel Data Input, "A" Parallel Data Output 
Parallel Mode ; "A" Synch. Parallel Data Input, "B" Parallel Data Output 


Parallel Mode ; "A" Asynch. Parallel Data Input, "B" Parallel Data Outpu 


* Outputs change at positive transition of clock in the serial mode and when the A/S control inputs is “low” in the parallel 
mode 
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HCC/HCF4034B 


TIMING DIAGRAM 


"A ENABLE | [ | 


PIS 
AIB 


AIS 


SERIAL 
DATA 


Al 
A2 
A3 
A4 
AS 
A6 
A7 


A8& 


“A” DATA LINES 
“B" DATA LINES ARE OUTPUTS ARE OUTPUTS 


$-1465 
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HCC/HCF4034B 


STATIC ELECTRICAL CHARACTERISTICS = recommended operating conditions) 


| | Any input | | | | CE ST TO 


wz 


Lo 
ed 
| 
fee a 
al 
= 
= 
mee 
—_— 
fee 
|- 3.2 
p= 
= 2.6 | 
[6.8 
|= 3.2 
p= 1 
|= 2.6 | 
|- 6.8 | 
Pde 
ee. | 
| 6.8 | 
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ferfzoal [=r 
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ae 
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aoe 
Et 
= 0.51] 
Eee 
= 8.4 
= 1.36] 
= 0.44] 
ie 
[= 3.0 | 
| 0.51 | 
1.3 
0.44 | 
es 
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cl 
walom [Po [ [so] fowls] ove 


Input ae 


Values 
a ee 
| Min. | 
se 
i 
ed 
= 
Eas dl 
ac! 
ai 
| 4.95 | 
| 9.95 | 
14.95, 
ners 
— 
Sl 
Pies 
1.6, 
| 3.4 


reat Condi 
ae 
1o{ 
15s 
2) 
7 
10: | 
(5 | 
5 
i 
15] 
Oa! 
fol 
(OS =| 
| 0.5/4.5 | 
Lo! 
1.5/13.5| 
| 4.5/0.5 | 
| ot 
13.5/1.5 
51265 
5| 46 | 
o| 95 
TAC 
2 eae 
5| 46 | 
10} 95 
S| 18.5. 
Boas 
1o{ 05 | 
1s) 45 | 
5] 04 | 
10] 05 | 
15). 15. 
Any Input 


Des 


® ® oO 8 u ® Q Blu glo 
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Te Te T= Ire eaeace 


= 
= <= 
S Jy =» a 
2 ee lee les 
2 £2 a = 2 = 
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Vou 
ViH 
Vit 


Ice 


* TLtow = — 55°C for HCC device : — 40°C for HCF dev 


: + 85°C for HCF device 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop 


* THigh = + 125°C for HCC device 


= 15V. 


= 10V, 2.5V min. with Vop 


5V, 2V min. with Vop 
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HCC/HCF4034B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam) = 25°C, C, = SOpF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


teu, tpLy | Propagation Delay Time : | 5 
A (B) Parallel Data in to 10 
B (A) Parallel! Data Out 


=| 
mia 
Od |t 


tpiz, tpuz | 3-state Propagation Delay Time 
tpz_, tezH | A/B or AE to "A" OUT 


trHL, tTLH 


— | NIN 
on ee 
OoO;O!;]oO 


=a} a 
Nh] oO 
oO;o 


Transition Time 


8 
jo) 
— 
Oo 
oO 


ale 
® 
io) 


Data Setup Time Serial Data to 
Clock 


— 
oO 
oO 


8 
ro) 


Parallel Data to Clock 


High-level Pulse Width, AE, P/S, 
A/S 


Maximum Clock Frequency 


MHz 


Clock Pulse Width 


—_ —_ —_ _ —_ —_ 
uo} © O11} © on}| © 
ne) sk 
> on rs w 


Clock Input Rise or Fall Time 


* If more than one unit is cascaded. t- should be made less than or equal to the sum of the transition time and the fixed propagation delay of the 
output of the driving stage for the estimated capacitive load. 
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HCC/HCF4034B 


Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Charac- 
teristics. 


0 2 & 6 8 0 12 Vps (¥) 


Typical Output High (source) Current Charac- Minimum Output High (source) Current Charac- 


teristics. teristics. 
0 0 G-2339 
‘ a2 
(mA) a 
na 
- ce 
ae 
ie 
30 
0 5 10 ~Vps (V) 
TYPICAL APPLICATIONS 


16-BIT PARALLEL IN/PARALLEL OUT PARALLEL IN/SERIAL OUT, SERIAL IN/PARALLEL OUT, SERIAL 
IN/SERIAL OUT REGISTER. 


SERIAL 1____________* ge 1 —______4 
DATA “A’ PARALLEL DATA “A PARALLEL DATA 


Yoo 8 
HC C/HCF 4034B HCC/HCF 40348 
= Ss 


B PARALLEL DATA 8’ PARALLEL OATA 


SERIAL DATA SERIAL DATA 
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HCC/HCF4034B 


TYPICAL APPLICATIONS (continued) 
16-BIT SERIAL IN/GATED PARALLEL OUT REGISTER 


“ATENABLE 


SERIAL AE ME = AEC 
DATA “A PARALLEL DATA “A” PARALLEL DATA 


HCC/HCF 4034B HCC/HCF 4034B 
AIS 


¢ “BY PARALLEL DATA “B” PARALLEL DATA 
PY : i a 


SERIAL QATA 


[i fe 


OUTPUT 


fi >t2 #1=*2* 


*WHEN fl=f2, tw !S PROPORTIONAL TO THE PHASE OF f1 WITH RESPECT TO ft2 
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HCC/HCF4034B 


TYPICAL APPLICATIONS (continued) 
SHIFT RIGHT/SHIFT LEFT WITH PARALLEL INPUTS 


SHIFT LEFT OUTPUT 


“A ENABLE 


AIS 
PARALLEL 
ENTRY 


cL 
hae 1*—"S" PARALLEL DATA —>8 


A "High" ("Low") on the Shift Left/Shift Right input 
allows serial data on the Shift Left Input (Shift Right 
Input) to enter the register on the positive transition 
of the clock signal. A "high" on the "A" Enable Input 
disables the "A" parallel data lines on Reg. 1 and 2 
and enables the "A" data lines on registers 3 and 4 
and allows parallel data into registers 1 and 2. Other 


<+—"B” PARALLEL DATA ——> 


8 
B41 8 


AE 1~<—"A" PARALLEL DATA—>8 
SI 


SHIFT RIGHT 
OUTPUT 


SHIFT % 
LEFT (NPUT 


iia REG.4 
HCC/HCF 
ns 40348 


cul 


aa 1*—‘B” PARALLEL DATA ——>8 


$-2700 


logic schemes may be used in place of registers 3 
and 4 for parallel loading. When parallel inputs are 
not used Reg. 3 and 4 and associated logic are not 
required. 


* Shift Left input must be disabled during parallel 
entry. 


N-STAGE REGISTER WITH FIXED SERIAL OUTPUT LINE 


SERIAL 
OATA 


Yoo 


“A” PARALLEL DATA 


HCC/HCF 4034B 


“B° PARALLEL DATA 
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HCC/HCF4034B 


TYPICAL APPLICATIONS (continued) 
SAMPLE AND HOLD REGISTER-SERIAL/PARALLEL IN-PARALLEL OUT 


SAMPLE / HOLD 


SERIAL DATA “A” PARALLEL DATA 


HCC/HCF 4034B 


“B" PARALLEL DATA 


TO DISPLAY ETC 


SINGLE-AND DOUBLE-BUS SYSTEMS 


= 
i 
a 


2 


MEMORY 


HCC/HCF 
UNIT 3 = 


oe 


HCC/HCF 
40348 


~ 
u® an wn s w nn ad 


3 
4 
5 
6 
? 
8 
Ss 


PERIPHERAL HC C/HCF HCC/HCF ARITHMETIC 
UNIT UNIT 


4034B “ - 4034B 4 


BUS LINES (SINGLE) 


The "A" enable (AE) and A/B signals control all combinations of transfer between the registers and bus systems 


{a _SGS-THOMSON os a Be ee 
7 wicRogLecTRomes 
243 


HCC/HCF4034B 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Yop 
0 INPUTS 


OUTPUTS 


Vin 
(eo) 


ww > 
°o 
Vie 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
vss S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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HCC/HCF4035B 


4-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER 


=» 4-STAGE CLOCKED SHIFT OPERATION 

2 SYNCHRONOUS PARALLEL ENTRY ON ALL 4 
STAGES 

» JK INPUTS ON FIRST STAGE 

» ASYNCHRONOUS TRUE/COMPLEMENT CON- 
TROL ON ALL OUTPUTS 

» STATIC FLIP-FLOP OPERATION ; MASTER- 
SLAVE CONFIGURATION 

» BUFFERED INPUTS AND OUTPUTS 

a HIGH SPEED 12Mhz (typ.) AT Vop = 10V 

= QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

» INPUT CURR 100nA AT 18V AND 25°C FOR 
HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4035B (extended temperature range) and 
HCF4035B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4035B is a four- 
stage clocked signal serial register with provision for 
synchronous PARALLEL inputs to each stage and 
SERIAL inputs to the first stage via JK logic. 
Register stages 2, 3, and 4 are coupled in a serial 
D flip-flop configuration when the register is in the 
serial mode (PARALLEL/SERIAL control low). 
Parallel entry into each register stage is permitted 
when the PARALLEL/SERIAL control is high. In the 
parallel or serial mode information is transferred on 
positive clock transitions. When the TRUE/COM- 
PLEMENT control is high, the true contents of the 
register are available at the output terminals. When 
the TRUE/COMPLEMENT control is low, the out- 
puts are the complements of the data in the register. 
The TRUE/COMPLEMENT control functions 
asynchronously with respect to the CLOCK signal. 
JK input logic is provided on the first stage SERIAL 
input to minimize logic requirements particularly in 
counting and sequence-generation applications. 


July 1989 


Whith JK inputs connected together, the first stage 
becomes a D flip-flop. An asynchronous common 
RESET is also provided. 


F 
(Ceramic Frit Seal Package) 


(Plastic Package) 


il 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4035BF HCF4035BM1 
HCF4035BEY HCF4035BC1 


PIN CONNECTIONS 
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FUNCTIONAL DIAGRAM 


PARALLEL IN 


HCC - HCF 4035B 
4- STAGE REGISTER 


QavGi Q2/G2 Q3G3 aside 


T/C OUT 
$-2702 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types 
HCF Types — 0.5 to + 18 
mA 


| 
Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
°C 


Tstg | Storage Temperature — 65 to + 150 i, Pee: 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This !s a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 

HCF Types 3 to 15 
Input Voltage 
Top 


[ ea Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 


at 
V 


C 
C 


{e) 


°o 
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LOGIC DIAGRAM 


RESET on 


crock o£ f0—< 


7 ro 


O 
PARALLEL / 
SERIAL CONTROL 


TRUE! tel > 
COMPLE! 


PIS =0=SERIAL MODE 
TIC =1 = TRUE OUTPUTS 


$- 2299 

Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


TRUTH TABLE 
FIRST STAGE 
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HCC/HCF4035B 


Test Conditions 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
Quiescent 


Th 


< <x Le 
o}o + + 


Output Low 


Voltage 
Input High 


+ 125°C for HCC device . + 85°C for HCF device 


The Noise Margin for both "1" and "0" level is : 1V min with Vop 


* Tuow = — 55°C for HCC device ~ 40°C for HCF device. 


. THigh 


= 15V. 


5 V, 2V min. with Vpp = 10V, 2.5V min. with Vpop 


MICROELECTRONICS 
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HCC/HCF4035B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C_ = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C, all input rise and fall time = 20ns) 


Test Conditions 
Symbol Parameter 


a ee 
CLOCKED OPERATION 
Propagation Delay Time | 5 | | 250 | 500 


[10 | [100 | 200 
is [78 [150 


truL, ttLH | Transition Time Be tego |) 200" | 
a0 [| 50 | 100. 


Maximum Clock Input Frequency 
MHz 


Clock Pulse Width 


| Clock Input Rise or Fall Time 


Data Setup Time JK Lines 


Data Setup Time Parallel-In-Lines 


RESET OPERATION 


tpLu, teHt | Propagation Delay Time | 230 | 460 
100 | 200 | 
tw 


—_ Reset Pulse Width 


K7 SGS:THOMSON su 
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HCC/HCF4035B 


Minimum Output Low (sink) Current Charac- 


teristics. 


Typical Output Low (sink) Current Characteristics. 


core eer 
: (ce oe ease 
a ; st Be 
eee 
ae Ee eee 
Pt EA | eee 
SCONE = 
ool a 
COP NEE Ea 
CCON aC oR 
CeCe 
CCC ATT 
ECCT SATA 
ele OS 
Ol CCAS 
a2 ~N oS @ wo i N 
2 € =. 2 


COOSA 
CECT ers 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (Source) Current Charac- 


teristics. 


| Vir | tt tT Tt 


eS 
zq 
o 


PE ” 2 


-Vos (V) 


10 


-Vos (V) 


MICROELECTRONICS 
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HCC/HCF4035B 


TYPICAL APPLICATIONS 
BINARY-TO-BCD CONVERTER 


p/s Pl-! PI-2 PI-3 Pl-4 | apeth Pl-2 PI-3 PI-4 
CLOCK O—-4 - CLOCK . 


40358 40358 


CARRY 
INPUT © UNITS REGISTER TENS REGISTER 


voo O-———- 
RESET O-——-——— 


pea Q4 


Ss CARRY 
BCD UNITS CARRY FORWARD BCD TENS FORWARD TO NEXT 


(BIDEC LOGIC) (BIDEC LOGIC) DECADE 


TO UNITS TO TENS 
REGISTER . REGISTER 


S$ -2705/1 


EXAMPLE OF BINARY-TO-BCD CONVERSION 


Units Tens 
Register Register 


Shift 
Shift 


Shift 


Add * 3 to Unit Decade & Shift 


Shift 


Add * 3 Units Decade & Shift 


* From Left to Right 
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HCC/HCF4035B 


TYPICAL APPLICATIONS 
BIDEC LOGIC 


O PIS 


CARRY 
O FORWARD 


DOUBLE SEQUENCE GENERATOR STATE SEQUENCES 
Using a control line (E) two different state sequen- 
ces can be generated. For example, suppose the 


Vpo 
following two sequences are desired on command 
i a (control line E). 


P/S 
Control=E=O | tT 


40358 
4-STAGE REGISTER 


py 
_ 
N 
é*) 
> 


> 


MNwWOoORGuONnN+~O 


CONTROL 


CO+4-4044~00-0-000D 
Otr++0+4=00=0-0000)P 
==—-=-O- 4 DO “090-0000 00 
=-=-4-O9O00-"00=2 0-0 = BOD 
=-==-9O000-00=-0-00=- 090 
=9O00-"-C00 23304024400 
CCOO=00a2343202=0 4244400 


0 
1 
0 
1 
0 
0 
1 
1 
0 
1 
1 
1 
0 
0 
0 
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TYPICAL APPLICATIONS 
SHIFT LEFT/SHIFT RIGHT REGISTER 


LEFT/ RIGHT 


RIGHT SHIFT 
INPUT 


CLOCK 


TRUE/COMPL. 
RESET 


LEFT SHIFT 
OUTPUT 
TRUE/COMP CONTROL IN TRUE MODE 


S- 2708 


TEST CIRCUITS 
Quiescent Device Current. Input Voltage. 


Yoo 
0 INPUTS 


OUTPUTS 


> 
° 
Vit 


NOTE . 
TEST ANY COMBINATION 
OF INPUTS 


Vv S-2079/1 
Vss ss 


$-1992/1 


Input Current. 


INPUTS 


Yoo 
{@) 


an Oss 


{@) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vop OR Vss 


$-1994/2 
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1cT71 SGS-THOMSON , 
y, MICROELECTRONICS HCC/HCF4041UB 


QUAD TRUE/COMPLEMENT BUFFER 


» BALANCED SINK AND SOURCE CURRENT ; 
APPROXIMATELY 4 TIMES STANDARD "B" 
DRIVE 

»s EQUALIZED DELAY TO TRUE AND COMPLE- 

MENT OUTPUTS 

QUIESCENT CURRENT SPECIFIED TO 20V 

FOR HCC DEVICE 

5V, 10V AND 15V PARAMETRIC RATINGS (Plastic Package) (Ceramic Frit Seal Package) 

INPUT CURRENT OF 100nA AT 18V AND 25°C 

FOR HCC DEVICE 

a» 100 % TESTED FOR QUIESCENT CURRENT 

e MEETS ALL REQUIREMENTS OF JEDEC TEN- 


TATIVE STANDARD N’ 13A, "STANDARD SPE- M 
CIFICATIONS FOR DESCRIPTION OF "B" (Micro Package) (Plastic Chip Carrier) 
HCC4041 BF HCF4041BM1 
HCF4041 BEY HCF4041BC1 
PIN CONNECTIONS 
DESCRIPTION 


The HCC4041UB (extended temperature range) 
and HCF4041UB (intermediate temperature range) 
are monolithic integrated circuits, available in 14- 
lead dual in-line plastic or ceramic package and 
plastic micro package. 


The HCC/HCF4041 UB types are quad true/comple- 
ment buffers consisting of n- and p-channel units 
having low channel resistance and high current 
(sourcing and sinking) capability. The HCC/- 
HCF4041UB is intended for use as a buffer, line 
driver, or COS/MOS-to-TTL driver. It can be used as 
an ultra-low power resistor-network driver for A/D 
and D/A conversion, as a transmission-line driver, 
and in other applications where high noise immunity 
and low-power dissipation are primary design re- 
quirements. 
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HCC/HCF4041UB 


FUNCTIONAL DIAGRAM .. 


Voo=14 


S-120t 


ABSOLUTE MAXIMUM RATINGS 


Symbol] sss Parameter =| tue nit 
HCF Types -— 0.5 to + 18 V 
[| DC input Current (any one input) | Om 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


Storage Temperature - 65 to + 150 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device This !s a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


| Parameter | Cate |i 
Supply Voltage :HCC Types 3 to + 18 V 
HCF Types 3 to + 15 V 


Input Voltage 


Operating Temperature : HCC Types a 
HCF Types 
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HCC/HCF4041UB 


SCHEMATIC DIAGRAM 


Yoo 
TRUE 
OUTPUT 


ALL INPUTS PROTECTED 
BY COS/MOS_ INPUT 
PROTECTION NETWORK 


Test Conditions 


[Max.| Min. | Typ. | Max.| Min. | Max. | 
Quiescent vs] | ts | tt | foot + || 20 | 
| jooz| 2 | | 60 | 


Ie 


Current 


ee || 60 | 
ons} | tS | te | foe] ie | | 120 | 
Vox | Output High fot —ferfotew fem t—famt |v 


votse [ono] [<1] 10 |a95[ [oss| | Joas[ | v 


Vo. | Outputlow [so}  |<i| 5 | {oos{ | | o05| | 0.05 
wanes joo] ct] to | foos} | foos| | oos| vv 
iso] <i} 15 | foos| | 0.05 | | 0.05 | 
Vin | inputHign = |_fosas|<i| 5 | 4 | | 4 | | of 4 | 
ae | of vo f<ttio}e | [el {| |e} | vy 
| disnas}<1 {15 |i2s] 125] | 25] 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Voo = 10V, 2.5V min. with Vop = 15V. 
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HCC/HCF4041UB 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Symbol Parameter 
(V) | (VY) | (pe 


= 
< 
° 

o 


High” 


_— 


~< 
<o 
0 
; 
aa 
te) 
= 
we) 
ol 
° 
© 
: 


ma glsle 

I 
or) 
cs 
K 

| 
—_, 
we) 
© 


= 


Input Low 


I+ 
N 
. NO od, 


esol 
Voltage | | oon | 
—Tasrsper 
Output 75| 25 | | ~ 8.4 ~6.4|- 12.8 ~ 46 
one, [HC [o/s | aie fe on aio B16 232 ~12 
Typesfovio| 95 | | = 10 
fois} 135 | | — 24 ~ 19 | - 38 ~ 13 
fs as [ 408 
Her [O/5| 46 | 
Typeslovio| 95 | | 


fois} 135 | 


Output fovs[o4 | 
Sit (RS foniof os | 
a jos} 1.5 | | 
vor [os] 04 | 
Types fo/10] 05 | | 
ois] 15 | 

eakage ypes Any Input 
Current =| HCF | 0/15 : 
er rset 


eee ee ee 


* TLow = — 55°C for HCC device — 40°C for HCF device 
* THigh = + 125°C for HCC device - + 85°C for HCF device 
The Noise Margin for both "1" and "0" level is - 1V min with Vop = 5V, 2V min. with Vpp = 10V, 25V min with Vop = 15V 


oe 

— — Tb — 
ol: i | 6 

a | & 

sda ae ee 

— 1/0 /o]/—4 | @ 

. —  1|[Wwi ox |o 

iJ tq 

—=|/O;-7 TF lola 
OiaA|MIN ulo le 
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—_— 
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—_—h, 
oO 
NY) 


Oo 
Ne) — 
—s 


wo 
— 
[ee] 


Fe 
io>) 
bh 
O 


38 


—h — — ak —s — — oh 


NO 
oe 
3 


| pF | 


pF 


= 
NO ; 
= 
= 
I+ 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Rp = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3 %/°C, all ali rise and fall times = 20ns) 


tecH, teHe 


Transition Time 
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Minimum Output High (source) Current Charac- 
teristics. 


-10H 
(mA) 
10 


20 


30 


Minimum Output Low (sink) Current Charac- 
teristics. 
ine G-2821 


b = 25°C 
(mA) tat 


‘ 
— o- 


z 
pile 
asi 
Pa 
a 
= 
oa 


of) Oe OC HO 
trae [ [| Mamp = 25°C] [ 
2 ae ane eee 
aR aes 
SESE SRER 
SHRERERER ER 


°o 


ky 


HCC/HCF4041UB 


low 
(mA) 


Typical Output Low (sink) Current. 
Foe =] 


- 2820 
Reve eeee a ad 
RE [| 

aS 


es 
lela ene 
Ze ARR ERE 
Vict eee 


a 7 a ee cs es cms Oe 
ere ee 


5 6 


7 Yos(v) 


Typical Output High (source) Current Charac- 
teristics. 


G- 2822 


-lon 
(mA) 


Se eee 
AS? eee 
te tT 
Sees eee 


Typical Propagation Delay Time vs. Load 
Capacitance. 
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HCC/HCF4041UB 


Minimum and Maximum Transfer Characteristics-true Output-and Test Circuit. 


G-1612/1 


TT ee = TTT YT 


= 
ow 
3 
ios 
tt 
Ld 
an 
e 
ie) 


= 4nREe 


po 
eS ae 


| 
| 
| 


: 


LTT 
wig 
tA 
KLIN 
INT NA 
AAA OR 
Typical Power Dissipation vs. Input Rise and Fall Typical Power Dissipation vs. Frequency per Out- 
Time per Output Pair. put Pair. 
Aol Soe Ptot Sa SS SEBS TS SESE? SSS 
W T = 25°C 
(4 W) (HW) 1 RPUT tr =tp=20ns 
10° , ! oe ul 
2 “a! a L i ptf ry Et Art raauie 
My a Hl Tri TT vais P71 TT 
104s == seu: 104 = Von= SMT AT | | | LH 
: =r Sitio atime ot = = = He 
10° 103 
2 | ahaa eee 
1o% Lapv.tooerelT TT é 
i 1 2 
P 
1 
10 ; 3555S SS S555. SS SSE 10 
2 | ae HHL | omb = 
19? LL Ti 
72748 5248 248,248 £6 248 1 
10 10 10 10 10 tr,tf(ns) 
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HCC/HCF4041UB 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


OUTPUTS 


Vin 
&w > 


° 
Vit 


NOTE ~ 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 


AT Von OR Vss Vss 5 -1993/4 


Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Vopo 


~-O- 


(o) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 


G7 SGS-THOMSON es 
7 imcroetectRomes 
261 


{a SGS-THOMSON 
7 wicROELECTROMICS HCC/HCF4042B 


QUAD CLOCKED "D" LATCH 


s CLOCK POLARITY CONTROL 

a QAND Q OUTPUTS 

» COMMON CLOCK 

a LOW POWER TTL COMPATIBLE 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a QUIESCENT CURRENT SPECIFIED TO 20V 


FOR HCC DEVICE (Plastic Package) (Ceramic Package) 
a 5V, 10V, AND 15V PARAMETRIC RATINGS 
a INPUT CURRENT OF 100nA AT 18V AND 25°C > 

FOR HCC DEVICE & 
a 100% TESTED FOR QUIESCENT CURRENT 
s MEETS ALL REQUIREMENTS OF JEDEC TEN- C1 

TATIVE STANDARD N° 13A, "STANDARD SPE- (Micro Package) (Plastic Chip Carrier) 

CIFICATIONS FOR DESCRIPTION OF "B" 

ORDER CODES : 
SERIES CMOS DEVICES" HCC4042BF HCF4042BM1 
HCF4042BEY HCF4042BC1 
PIN CONNECTIONS 

DESCRIPTION 


The HCC4042B (extended temperature range) and 
HCF4042B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 

The HCC/HCF4042B types contain four latch cir- 
cuits, each strobed by a common clock. Com- 
plementary buffered outputs are available from 
each circuit. The impedance of the n- and p-channel 
Output devices is balanced and all outputs are 
electrically identical. 

Information present at the data input is transferred 
to outputs Q and Q during the CLOCK level which 
is programmed by the POLARITY input. For 
POLARITY = 0 the transfer occurs during the 0 
CLOCK level and for POLARITY = 1 the transfer oc- 
curs during the 1 CLOCK level. The outputs follow 
the data input providing the CLOCK and POLARITY 
levels defined above are present. When a CLOCK 
transition occurs (positive for POLARITY = 0 and 
negative for POLARITY = 1) the information present 
at the input during the CLOCK transition is retained 
at the outputs until an opposite CLOCK transition 
occurs. 
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HCC/HCF4042B 


FUNCTIONAL DIAGRAM 


CLOCK 


POLARITY 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


Vpop* | Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types — 0.5 to + 18 
| 


Input Voltage — 0.5 to Vpp + 0.5 
DC Input Current (any one input) mA 


Total Power Dissipation (per package) 200 
100 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types - 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
[Symbol Parameter 
Vop Supply Voltage HCC Types 3 to 18 
: HCF Types 3 to 15 
Input Voltage 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types - 40 to + 85 


s3le|<<fE 
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_—_ -- 7 wcroeLectRomes 


264 


HCC/HCF4042B 


LOGIC BLOCK DIAGRAM AND TRUTH TABLE 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


_] s-2359 


Test Conditions 


Quiescent rors | | 
Current HCC. | 0/10 Poe 
feed 


ES 
a) 
So 
=< 
Ea 

Oo 
3 

= 

° 

= 
: 

x 

oO 

> 


— NO 
© 
o1 


. 


re) a * 
nN 


A |A 
—_—-k | ook 
_ 

ale 


o 

oh, 

uo 

es 

- 

[<e) 

ol 

—_, 

& 

oO 

oi 
od, 
ae) 
ro) 


p<] < 


=a 
= 
i<e) 
oi 


AIA ITA ITA 
— 


OutputLow = | 5/0 | 
15/0 —_ 
a Input High 
Voltage 


*" TLrow = — 55°C for HCC device . — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vop = 10V, 2 5V min. with Vop = 15V. 
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HCC/HCF4042B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Symbol Parameter Mi Vo lol | Vpp Tia 25°C THigh* 
()_| A) | ©) [in [Max.| Min. [Typ. [Max.| min. [Max 
Vit 


Min. |Max.| Min. | Min. | 
Input Low ee 
es ee ee ee v 
oe i eS 


Voltage 


i aap 

lon | Output jas] 25 | [5 |-2{ |-16|-s2{ fr 

be Ice [s[ 46 | [s Fos Fosi[—1 [Foss 

urent Types nol “es [fre [16] [> s8[-26[[-oo[ 

fons| sas | [1s [-a2[[-a4[-e8] [24] yg 

ors] 25 | | 5 Fase Eraol-s2[  [-11] 

wor [ove[ ae [T's Fos Foadl—+ [Foss 

nes pono} a6 {| | ro faa} fest 
fois] 135 | | 15 

we aloe os 0.64 

Types 


53 
rep) 
- 
fe) 


Sink 
Current 


foro] os [ [10 | 16 | 

fons] 15 | [15 | 42 | 
vor fosf oe Ps fose| fous] [Tose | 
vefonel os | fro fea {fos tan {fos | 

ris [ae] [eoles| [ea] 


Mets MH. OPE 0/18 + 0.1 +105] + 0.1 +4 
leakage Types Any Input WA 
Curent 
ype is{ [sos] fro*feos| [et 
nee 


| Ci | Input Capacitance | [_Anyinput | | | | |S P75] |r 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp = 5V, 2V min. with Vop = 10V, 2.5V min. with Vop = 15V 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all ee rise and fall times = 20ns) 


aes 


tpLH, tpHL | Propagation Delay} Data in to Q 220 


| 
ee ree 


Clock to Q 


Clock to Q 
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HCC/HCF4042B 


DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Symbol Parameter 


pV (V)) Min. | Typ. | Max. | 
tru_, ttiH]| Transition Time / 5 | | 100 | 200 | 
| 10 | {| 50 | 100 | 

tw 


| 40 
Clock Pulse Width | 5 | 200 | 100 | | 
ees | eg 
Setup Time are 
=P BRE 
eee ee 
=p BBE 


trtr | Clock Input Rise or Fall Time Le | 
Not Rise or Fall 
Time Sensitive 
Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current 
Characteristics. 
G-2336 G -2337 
et fomeiret TTT aga ns 
(mA) 
eel See ra 
Free ae ie ee ls a ey al 
suuuuey saeeeeue He 
20 iJ _ 
Scene? desea ela 
te HA 
PTT Ty Tho TT ; 
- Hee HH : 
[LT AA I ake 
pL AAI Pee yy 2 ey 
f)/ 2a ae SERRE my) 
mY £2 RC Reese eaeeee me / 
Vi, gan i Wi, 
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HCC/HCF4042B 


Minimum Output High (source) Current 


Characteristics. 


Typical Output High (Source) Current 


Characteristics. 


Sescesea/ 


Shea ee mi 

pL LE bt 
SRS REREES/ Ine a 
eS eee see 


Hee 
fler i | | | | | 
72a 


-Vos (VY) 


10 


~Vps (VY) 


10 


Typical Propagation Delay Time vs. Load 


Capacitance (data to Q). 


Typical Transition Time vs. Load Capacitance. 


G - 1843/1 
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B80 CL (pF) 


40 60 


20 


80 Cy (pF) 


40 60 


20 


Typical Propagation Delay Time vs. Load 


Capacitance (clock to Q). 


Typical Propagation Delay Time vs. Load 
Capacitance (data to Q). 


SER. (See eee eR 


Jcan sees tarees seeee 
i a sl | 


AT | 
ECOL EEE REE AEE 
eet ps 


b= 


1 


60 C, (pF) 


40 60 


20 


60 C, (pF) 


40 60 


20 


MICROELECTRONICS 


IST SGS-THOMSON 


6/8 


268 


HCC/HCF4042B 


Typical Propagation Delay Time vs. Load Typical Power Dissipation/device vs. Frequency. 
Capacitance (clock to Q). 


Prot 
(pw) Fo 


10° 


10° 


10° 


antes Ceeseaeee 


LATCH LOW 
DATA 


LOW DATA 
LATCHEO 


HIGH DATA 
LATCHED 


‘PLH “PHL ‘pun ~ ‘PHL 
0 T0Q ORG ci 10.0 ORG 
NOTES 
1 FOR POSITIVE CLOCK EDGE, INPUT DATA IS LATCHED WHEN 
POLARITY IS LOW. 
2 FOR NEGATIVE CLOCK EDGE, INPUT DATA IS LATCHED WHEN 
POLARITY IS HIGH. S- 2360 
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HCC/HCF4042B 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Yoo 
O INPUTS 


OUTPUTS 


Vin 
> 


°o 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


Vss Vss S-2079/1 


$-1992/1 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vpp AND Vss- CONNECT 
ALL UNUSED INPUTS TO 


S$-1994/2 


EITHER Vop OR Vss 


8/8 
egg SGS-THOMSO 
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ST] 


QUAD NOR R-S LATCH-4043B 
QUAD NAND_ R-S LATCH-4044B 


ws QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 3-LEVEL OUTPUTS WITH COMMON OUTPUT 
ENABLE 

w SEPARATE SET AND RESET INPUT FOR 
EACH LATCH 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a NOR AND NAND CONFIGURATIONS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

«a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4043B, HCC4044B, (extended tempera- 
ture range) and the HCF4043B, HCF4044B (inter- 
mediate temperature range) are monolithic 
integrated circuits, available in 16-lead dual in-line 
plastic or ceramic package and plastic micropack- 
age. The HCC/HCF4043B types are quad cross- 
coupled 3-state COS/MOS NOR latches and the 
HCC/HCF4044B types are quad cross-coupled 3- 
state COS/MOS NAND latches. Each latch has a 
separate Q output and individual SET and RESET 
inputs. The Q outputs are controlled by a common 
ENABLE input. A logic "1" or "high" on the ENABLE 
input connects the latch states to the Q outputs. A 
logic "0" or "low" on the ENABLE input disconnects 
the latch states from the Q outputs, resulting in an 
open circuit condition on the Q outputs. The open 
circuit feature allows common bussing of the out- 
puts. 
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HCC/HCF4044B 


QUAD 3-STATE R-S LATCHES 


F 
(Ceramic Frit Seal Package) 


(Plastic Package) 


il 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


PIN CONNECTIONS 
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HCC/HCF4043B/4044B 


FUNCTIONAL DIAGRAMS 


v 
DD hig 


LATCH 
1 


Input Voltage — 0.5 to Vpp + 0.5 
leak for Top = Full Package-temperature Range 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 


ABSOLUTE MAXIMUM RATINGS 

DC Input Current (any one input) 
ie] Operating Temperature : HCC Types — 55 to + 125 °C 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 


Symbol] —=—=~=~S~S~Carameter | Cale | CU 
Vpp* | Supply Voltage :HCC Types — 0.5 to + 20 V 
HCF Types — 0.5 to + 18 V 
Total Power Dissipation (per package) 
Dissipation per Output Transistor 
Top 
HCF Types —- 40 to + 85 °C 
Storage Temperature — 65 to + 150 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Parameter | ate Unit 
Vpp Supply Voltage :HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 : 
HCF Types — 40 to + 85 
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HCC/HCF4043B/4044B 


LOGIC DIAGRAMS 


4044B 4043B 


EQUIVALENT NOR LATCH EQUIVALENT NAND LATCH 


$-2363/1 


S- 2299 

Yss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 
Parameter | Vi | Vo |llol|Voo| Tow’ | = 25°C | Tigh” 
(V) | (¥) | (HA) | (Y) [ Min. [Max. | Min. | 
ai 


Typ. | Max. | Min. | Max. | 
i, | Quiescent jos} | | sf [1 }  sfoo2t 1] | 30 | 
Curent Hoc joo] | ot to | Cf} 2 | foe] 2 | 60 
Typeso/15| | CT 15 | UT 4 | oz | 4 | | 120 | 
ozo} | | 20 | | 20 | ft ooa| 20 | | 600 | ya 
nor [OS] =| dt | 4 | foe | 4 [| 30 | 
types (O10 = | Jio| | 6 | |[oo2]| s | | 60_ 
ovis} | CS | 6 | foe | 16 | | 120 | 
Von | OutputHigh fos] t<i] 5 |495{ [495] | 405 | 
Voltage oo] xt Pofess{ fost [fae] v 
oi5| ft | 15 [14.95] 114.95] | 4.95] 
Vor | Output Low so | f<t} 5 | foos| | foos] | 0.05 | 
Voltage joo} ft} io}  foos| | foos| 005) vy 
150] of <1 | 15 | foos| {| 10.05] | 0.05 | 
Vin | Input High |} o545 1 <1] 5 | 35] 135] | 1 385 | 
Voltage pt vo ft} so} 7] ce 
Pa EE ES (ee re De 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min with Vpp = 5V, 2V min. with Von = 10V, 2.5V min. with Voo = 15V. 
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HCC/HCF4043B/4044B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test | Test Conditions _| — a 
Parameter Vi Vo | llol | Vop 
(V) | ™) fe) (V) rie naa tn: po [anc ie ia 


i Input Low | 4sos {<1} 5 | fis | TS | 18 | 


Voltage a OT I 
| fiasist<1115 | | 4 | | | 4 {| 4 | 


Output os} 25 | | 5 |-2]  |~16{-32] 1-115] 
Drive jHCC jo/5] 46 | | 5 oe [osi}-1 | | 036 | 
Current |Types/o/io| 95 | | 10 |-16|  |-13|-26]  [-o09] 
oi5{ 135 | | 15 |-42|  |-34|-68|  |-24{ 
fos| 25 | [5 Fis Frsel-s2{ [-1i[ | ™ 
HcF [o/5{ 46 | | 5 [052] [| o44)-1[  --036| 
Types{o/io|_ 95 {| | 10 |-1.3]  |-14]-26] |-o9| | 
O45) 185 __1s 138 _/_3a/_so}___24__ 
lo. | Output |... [os] 04 | | 5 joes] fost] 1 | | 036 | 
Sink a ibes et eo 
Current | PY*fons| 15 [| [15 [42] [34[es| [24 | _, 
nee Lee 


Types 
os, 15 | |ts/3e| |s0l6s| 
< fal orl To 
0.1 +1075] + 0.1 +1 
leakage pes Any Input 
sar [type | "® [5] [sos] [sto*|s03 
non hte [tet bel betel be 
Output Types 
Types 778] m5 ee 


olive cwpenires —] arremt —Is  e 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tan, = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all Se rise and fall times = 20ns) 


arameter 
hah aoe ee 


teLH, teu. | Propagation Delay Time 8 | 150 | 300 | 


(SET or RESET to Q) | | 70} 140 | 
jf 82} 100 | 
L_ 
aa 
id 


3-state Propagation Delay Time 
(ENABLE to Q) 


o 
o 
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HCC/HCF4043B/4044B 


DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Propagation Delay Time 


Transition Time 


ay 
Lu 
iT) 
uu 
oc 
3 
ke 
Lu 
on 
= 
2 
= 
® 
L 
pe) 
a 


Minimum Output Low (sink) Current Charac- 


teristics. 


Typical Output Low (sink) Current. 


G -2337 


aan SaRe 
| TIN TT el 


|} | TT SAA 


CHASE 
CECT ASS 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (Source) Current Charac- 


teristics. 


Ue 
Eiger oe ie 
Za rr 


0 
“lon 
(mA) 

10 
20 


-Vos (V) 


-Vos (V) 


10 
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HCC/HCF4043B/4044B 


Typical Propagation Delay Time vs. Load Capaci- 


tance (SET, RESET to Q, Q). 


Typical Transition Time vs. Load Capacitance. 


ae a oe 


Hina enne 
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Ai A} | 


Sah see Ee H 
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| | AAT | 
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80 C; (pF) 
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Typical Power Dissipation/device vs. EOE: 
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Switch Bounce Eliminator. 
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APPLICATIONS 
MULTIPLE BUS STORAGE. 


HCC/HCF 
4001B 


ENABLE 


HCC/HCF 
40018 


HCC/HCF 
4001B 


ENABLE 
od O 


HCC/HCF4043B/4044B 


HCC/HCF 
4043B 


7 


213 HCC/HCF 4069U8 


HCC/HCF 
4043B 


© 
pe) 
mM 
W 
m 
= 
(3) 


-THOMSO 
KY) imenowzcrnomes 
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HCC/HCF4043B/4044B 


TEST CIRCUITS 
Quiescent Device Current. Input Voltage. 


OUTPUTS 


Vix 
3° 


> 
fo} 
Vie 


NOTE 

TEST ANY ONE INPUT 

WITH OTHER INPUTS 
’ AT Vpp OR Vss 5 -1993/6 
SS 

$-1992/1 


Input Current. 


INPUTS 


NOTE: MEASURE INPUTS 

SEQUENTIALLY TO BOTH $-1994/2 
Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 

EITHER Vpp OR Vss 


Enable Propagation Delay Time and Waveforms. 


Yoo 
ENABLE 
ss 


213 Vop 
POINT A__ 
(IN=Vop, IN 2Vss) 


on nn F W we = 


POINT A_ 
(IN =Vgg,,IN=Vpp) 


Z = High impedance 


ky 
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s VERY LOW OPERATING DISSIPATION.... 
1mW (typ.) ; @ Vpp = 5V, fy = 1MHz 

» OUTPUT DRIVERS WITH SINCK OR SOURCE 
CAPABILITY....7mA (typ.) @ Vop = 5V 

=» MEDIUM SPEED (typ.)....f, = 16MHz, @ Vop = 
10V 

= QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’ 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4045B (extended temperature range) and 
HCF4045B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4045B is a timing cir- 
cuit consisting of 21 Counter stages, two output- 
shaping flip-flops, two inverter output drivers, and 
input inverters for use in a crystal oscillator. The 
HCC/HCF4045B configuration provides 21 flip-flop 
counting stages, and two flip-flops for shaping the 
output waveform for a 3.125% duty cycle. Push-pull 
operation is provided by the inverter output drivers. 
The first inverter is intended for use as a crystal os- 
cillator-amplifier. However, it may be used as a nor- 
mal logic inverter if desired. A crystal oscillator circuit 
can be made less sensitive to voltage-supply varia- 
tions by the use of source resistors. In this device, 
the sources of the p and n transistors have been 
brought out to package terminals. If external resis- 
tors are not required, the sources must be shorted 
to their respective substrates (Sp to Vop, Sn to Vss). 
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21-STAGE COUNTER 


(Plastic Package) (Ceramic Frit Seal Package) 


@ 


C1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4045BF HCF4045BM1 
HCF4045BEY HCF4045BC1 


PIN CONNECTIONS 


PC10020 
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HCC/HCF4045B 


LOGIC DIAGRAM 


Yop =3 
Vss =14 


4,5,6,9,10,11,12,13 = 
NO CONNECTION 


21 - STAGE 
RIPPLE 
COUNTER 


ABSOLUTE MAXIMUM RATINGS 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


°C 
°C 
°C 


Parameter | Unit | 
V 
V 
DC Input Current (any one input) 
mW 
mW 
| HCF Types — 40 to + 85 i 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 


Vpp* | Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types — 0.5 to + 18 
Input Voltage — 0.5 to Von + 0.5 
200 
100 
Top Operating Temperature : HCC Types — 55 to + 125 
Storage Temperature — 65 to + 150 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Parameter | tte 
HCF Types 3 to 15 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
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HCC/HCF4045B 


LOGIC DIAGRAM 
4045B and Outboard Components in a Typical 21-stage Counter Application. 


6, Te@2ND 
INVERTER 


SCHEMATIC 
OF FIRST 


S-27B}0 


Quiescent 
Current 


< 


ge 
one ped 


Output Low so} | 
Voltage | 10/0 | /O 10/0] 
15/0] 


* TLow = — 55°C for HCC device — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpo = 15V. 
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HCC/HCF4045B 


STATIC ELECTRICAL CHARACTERISTICS a tconition vee 
| ‘Test Conditions Conditions So te 
Parameter Vo be Vop 
mio ) 2 [i 
eae a 
Voltage 


pi [er <1 Soe oan 2 ees eB 
Hons} <1 [is font fof} | 
et 
Voltage 
Output 


Drive 
Current 


oO |;|O 
21> 15/2 
Giqglo|a 
- 
ro) 


Output 
Sink 
Current 


[o) [o) 
Sif IS 
ol|C la 


aes 

ee 

aia 

om ae 
0/10 2s | 
La 

a 

ai 

bose! 

aa 

a 

eel 


HCC 
Laekage | Types 
Current 


Input Capacitance Any Input 


ne 

Any Input 
co ld 

* Tow = — 55°C for HCC device : — 40°C for HCF device. 

* THigh = + 125°C for HCC device : + 85°C for HCF device. 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vop = 10V, 2.5V min. with Vop = 15V. 


(2) oO 
~~ ~— 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all alii rise and fall times = 20ns) 


jsymbot | Parameter 


tpLH, tent | Propagation Delay Time o@ to y 
or y +d Out 
ct 
Maximum Input Pulse Frequency 
External Pulse Source 
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HCC/HCF4045B 


DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 


Variation of Output Frequency 
(unit to unit) 


RC OSCILLATOR OPERATION 


Maximum Oscillator Frequency 
(see fig. belove left) 


TYPICAL APPLICATIONS 


Digital equipment in which ultra-low dissipation 
and/or operation using a battery source are primary 
design requirements. 


Accurate timing from a crystal oscillator for timing 
applications such as wall clocks, table clocks, 
automobile clocks, and digital timing references in 


Typical RC Circuit. 


TO COUNTER 


1/46 HCC/HCF 4069 
OR EQUIVALENT 


f = 5MHz 


< 
3 
< 
= 


DD 


< 
a_i, ai | anh ai | aonk 
O\Fialo|A]alo 


any circuit requiring accurately timed outputs at 
various intervals in the counting sequence. 


Driving miniature synchronous motors, stepping 
motors, or external bipolar transistors in push-pull 
fashion. 


Electronic Watch Application Circuit. 
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HCC/HCF4045B 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


INPUTS OUTPUTS 


Vi 
°o 
ww > 


te} 
ViL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vex S- 2079/1 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
Oo, 


--O- 


ce) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


S-1994/2 
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MICROPOWER PHASE-LOCKED LOOP 


=» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» VERY LOW POWER CONSUMPTION : 100uW 
(TYP.) AT VCO fo = 10kHz, Vp = 5V 


a OPERATING FREQUENCY RANGE : UP TO , 


1.4MHz (TYP.) AT Vpp = 10V 


ee EY F 


Vpp = 10V 

a CHOICE OF TWO PHASE COMPARATORS : 
1) EXCLUSIVE - OR NETWORK 
2) EDGE-CONTROLLED MEMORY NETWORK 
WITH PHASE-PULSE OUTPUT FOR LOCK IN- 
DICATION 

a» HIGH VCO LINEARITY : 1% (TYP.) 


» VCO INHIBIT CONTROL FOR ON-OFF (Chip Carrier) 
KEYING AND ULTRA-LOW STANDBY POWER ORDER CODES: 
CONSUMPTION HCC4046BF HCF4046BEY 

» SOURCE-FOLLOWER OUTPUT OF VCO HCF4043BC1 


CONTROL INPUT (demod. output) 

a ZENER DIODE TO ASSIST SUPPLY REGULA- 
TION 

= 5V, 10V AND 15V PARAMETRIC RATING PIN CONNECTIONS 

= INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

= MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


PHASE PULSES |}! 


PHASE COMR 2 
1 OUT 


COMPARATOR INI}3 
vCO OuT 


INHIBIT 
DESCRIPTION 

ci 
The HCC4046B (extended temperature range) and 
HCF4046B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package. The 
HCC/HCF4046B COS/MOS Micropower Phase- 
Locked Loop (PLL) consists of a low-power, linear 
voltage-controlled oscillator (VCO) and two different 
phase comparators having a common signal-input 
amplifier and a common comparator input. A 5.2V 
zener diode is provided for supply regulation if 
necessary. 


June 1989 1/9 


285 


HCC/HCF4046B 


VCO Section 


The VCO requires one external capacitor C1 and 
one or two external resistors (R1 or R1 and R2). 
Resistor R1 and capacitor C1 determine the fre- 
quency range of the VCO and resistor R2 enables 
the VCO to have a frequency offset if required. The 
high input impedance (1 q' ) of the VCO simplifiers 
the design of low-pass filters by permitting the desig- 
ner a wide choice of resistor-to-capacitor ratios. In 
order not to load the low-pass filter, a source-follower 
output of the VCO input voltage is provided at terminal 
10 (DEMODULATED OUTPUT). If this terminal is 
used, a load resistor (Rs) of 10 kQ or more should be 
connected from this terminal to Vss. If unused this ter- 
minal should be left open. The VCO can be con- 
nected either directly or through frequency dividers 
to the comparator input of the phase comparators. 
A full COS/MOS logic swing is available at the output 
of the VCO and allows direct coupling to COS/MOS 
frequency dividers such as the HCC/HCF4024B, 
HCC/HCF4018B, HCC/HCF4020B, 
HCC/HCF4022B, HCC/HCF4029B,and 
HBC/HBF4059A. One or more HCC/HCF4018B 
(Presettable Divide-by-N Counter) or HCC/HCF4029B 
(Presettable Up/Down Counter), or HBC/HBF4059A 
(Programmable Divide-by-"N" Counter), together 
with the HCC/HCF4046B (Phase-Locked Loop) can 
be used to build a micropower low-frequency syn- 
thesizer. Alogic 0 on the INHIBIT input "enables" the 
VCO and the source follower, while a logic 1 "turns 
off" both to minimize stand-by power consumption. 


Phase Comparators 


The phase-comparator signal input (terminal 14) 
can be direct-coupled provided the signal swing is 
within COS/MOS logic levels [logic "0" < 30 % 
(Vpp — Vss), logic "1" > 70 % (Vpp - Vss)]. For 
smaller swings the signal must be capacitively 
coupled to the self-biasing amplifier at the signal 
input. Phase comparator | is an exclusive-OR net- 
work ; it operates analagously to an over-driven 
balanced mixer. To maximize the lock range, the 
signal-and comparator-input frequencies must have 
a 50% duty cycle. With no signal or noise on the sig- 
nal input, this phase comparator has an average 
output voltage equal to Vpp/2. The low-pass filter 
connected to the output of phase comparator | sup- 
plies the averaged voltage to the VCO input, and 
causes the VCO to oscillate at the center frequency 
(fo). The frequency range of input signals on which 
the PLL will lock if it was initially out of lock is defined 
as the frequency capture range (2 fc). The frequency 
range of input signals on which the loop will stay 
locked if it was initially in lock is defined as the fre- 
quency lock range (2 fL). The capture range is < the 


lock range. With phase comparator | the range of 
frequencies over which the PLL can acquire lock 
(capture range) is dependent on the low-pass-filter 
characteristics, and can be made as large as the 
lock range. Phase-comparator | enables a PLL sys- 
tem to remain in lock in spite of high amounts of 
noise in the input signal. One characteristic of this 
type of phase comparator is that it may lock onto 
input frequencies that are close to harmonics of the 
VCO center-frequency. A second characteristic is 
that the phase angle between the signal and the 
comparator input varies between 0° and 180°, and 
is 90° at the center frequency. Fig. (a) shows the 
typical, triangular, phase-to-output response char- 
acteristic of phase-comparator |. Typical waveforms 
for a COS/MOS phase-locked-loop employing 
phase comparator | in locked condition of fo is shown 
in fig. (b). Phase-comparator Il is an edge-controlled 
digital memory network. It consists of four flip-flop 
stages, control gating, and a three-stage output-cir- 
cuit comprising p- and n-type drivers having a com- 
mon output node. When the p-MOS or n-MOS 
drivers are ON they pull the output up to Vpp or down 
to Vss, respectively. This type of phase comparator 
acts only on the positive edges of the signal and 
comparator inputs. The duty cycles of the signal and 
comparator inputs are not important since positive 
transitions control the PLL system utilizing this type 
of comparator. If the signal-input frequency is higher 
than the comparator-input frequency, the p-type 
output driver is maintained ON most of the time, and 
both the n- and p-drivers OFF (3 state) the 
remainder of the time. If the signal-input frequency 
is lower than the comparator-input frequency, the n- 
type output driver is maintained ON mostofthe time, 
and both the n- and p-drivers OFF (3 state) the 
remainder of the time. If the signal and comparator- 
input frequencies are the same, but the signal input 
lags the comparator input in phase, the n-type out- 
put driver is maintained ON for a time corresponding 
to the phase difference. If the signal and com- 
parator-input frequencies are the same, but the 
comparator input lags the signal in phase, the p-type 
output driver is maintained ON for a time cor- 
responding to the phase difference. Subsequently, 
the capacitor voltage of the low-pass filter con- 
nected to this phase comparator is adjusted until the 
signal and comparator inputs are equal in both 
phase and frequency. At this stable point both p- and 
n-type output drivers remain OFF and thus the 
phase comparator output becomes an open circuit 
and holds the voltage on the capacitor of the low- 
pass filter constant. Moreover the signal at the 
"phase pulses" output is a high level which can be 
used for indicating a locked condition. Thus, for 
phase comparator Il, no phase difference exists be- 
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tween signal and comparator input over the full VCO 
frequency range. Moreover, the power dissipation 
due to the low-pass filter is reduced when this type 
of phase comparator is used because both the p- 
and n-type output drivers are OFF for most of the 
signal input cycle. It should be noted that the PLL 


Figure a : Phase-Comparator | Characteristics at 
Low-Pass Filter Output. 


AVERAGE OUTPUT VOLTAGE 


0 90° 180° 


SIGNAL TO COMPARATOR INPUTS PHASE 
DIFFERENCE 
$-1477 


HCC/HCF4046B 


lock range for this type of phase comparator is equal 
to the capture range, independent of the low-pass 
filter. With no signal present at the signal input, the 
VCO is adjusted to its lowest frequency for phase 
comparator Il. Fig. (c) shows typical waveforms for 
a COS/MOS PLL employing phase comparator Il in 


Figure b : Typical Waveforms for COS/MOS Phase 
Locked-Loop Employing Phase Compa- 
rator | in Locked Condition of fo. 


SIGNAL INPUT (PIN 14) af, heed OL 
VCO OUTPUT (PIN 4) 

COMPARATOR INPUT 

CPIN 3) 


PHASE COMPARATOR I | | | | | 
OUTPUT (PIN 2) 
VCO INPUT (PIN 9) NINN 7 


LOW-PASS FILTER 
OUTPUT ae 


$-1476/1 


Figure C : Typical Waveforms For COS/MOS Phase-locked Loop Employing Phase Comparator II In 


Locked Condition. 


SIGNAL INPUT (PIN 14) 


VCO OUTPUT (PIN 4)= 
COMPARATOR INPUT 
(PIN 3) 


PHASE COMPARATOR II 


OUTPUT (PIN 13) 


VCO INPUT (PIN 9): 
LOW-PASS FILTER 
OUTPUT 


PHASE PULSE (PIN 1) | | ’ 


an; 


fe or 2 cee 2 


NOTE : DASHED LINE IS AN OPEN-CIRCUIT CONDITION 
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FUNCTIONAL DIAGRAM 


Vss 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter | Vatue | Unit | 
Vpp* | Supply Voltage :HCC Types — 0.5 to + 20 V 
HCF Types — 0.5 to + 18 V 
Input Voltage — 0.5 to Vpp + 0.5 
|__| DC Input Current (any one input) 
Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Top Operating Temperature : HCC Types —- 55 to + 125 
HCF Types — 40 to + 85 °C 
Storage Temperature ~ 65 to + 150 Pe 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


HCF Types 3 to 15 


input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


| Test Conditions | ST 
Parameter ae Mo ce (eo (Ry 
(Vv) | (V) tua) ACEC oa SSC Leos 


VCO SECTION 


NNCSIsEONON Seg ee 
Voltage 0/10 < 7 10 | 9.95 9.95 | 10 9.95 
0/15 = 14.95 14.95; 15 14.95 

Output Low 5/0 0.05 0.05 0.05 

Voltage 10/0 a 0.05 0.05 0.05 

ae se ee = eee 05 — 05 0. 4 


Output 0/ fo/5 | 25 | = he I 1.6] - 3.2 | — 1. 1.15] 


ee ee ae aS ee 
Current |types[ono] 95 | | 10 [-16] |-13]-26| |-os| _ 
ons} 135 | | 15|-42| |-34[-e8] |-24| 


fovs| 25 {| | 5 +153] [136-32]  [-11] 
jov5| 46 | | 5 -os2]  [o44]-1 | [036 | 
lovio| 95 | | i0 |-13] |[-11|-26] |-09] | aga 
fois] 135 | | 15 [-36] |-30/-68| [-24] | 
lo. | Output fov5| 04 | | 5 joes] fosi| 1 | lose] | 
Sink oo] o5 | |10;/16| £,.|13|26 | [oo] | 
Current fois] 15 | [15 | 42] [34/68] [|2a/ | 
fovs5| o4 | | 5 jose] [o4a| 1 | Jose] | 
joio| o5 | | 10/13] [11 [26{[ [oo] 
oi5| 15 | |i15|36| |30|/68] [24] | 
TS Ei 
0/18 18 £04 +10-5|+ 0.1 £1 
mb Any Input pA 


PHASE COMPARATOR SECTION 


Total Device 5 0.1 

Current 10 5 0.5 

= 0/ 20 4 

in 14 = aes eS ee eee a! es ae es 

, HCC iia ies Sch ee — | 10 | _—| 300 

Pin 5 = Vop| Types aes ine ee eee Eel | 20 | ‘| 600 | 
| Ct Cf 20 | 100 | — fos | 100] ~—'| 3000] pA 

tae ee ee ee ee ee 

typespO10{ | [io] [40 | |oo4| 40 | | 300 | 

fois{| | fT 15 | ~~ | 80 | ~~ 0.04 | 80 | __—| 600 | 

Output o5| 25 | | 5 |-2/ [-16 pf 115] 

Drive Hcc [o/5| 46 | | 5 |-o64) [0.51 Se 

Current | Types | 0/10 98 | | to fate} 18 | |-oo] | 
o/15| 135 | | 15 |-42|  |-34 ee eee 

fov5| 25 [| | 5 [-- 153] |-1.36) aa ee 

ieee eee 0.44 | 0.36] 

| - og] 

| 24] 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V. 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test aa a 
Symbol Parameter lol | Voo | Trow’ [| 25°C | Thigh” 
(V) pA) | (V) | Min. |Max.| Min. | Typ. |Max.| Min. | Max. | 
Output [ion cue onaee fer lmede— Wee eae 
Sink types O10] 05 | [tolie{| [13 {26}] joo] 
Current jos] 15 | [i542] [34}es| [24] | 
ucr [OS] 04 | | 5 [ose] [oss] 1 | lose} | 
Types O10] 05 | [iotia{ tir t26 | [oa] 
fois] 15 | [is [36] [|30l[e68 |] |24] | 
Input High BCC Ee ee Ee ee Ee ee a Ee 
Voltage fee os IO See | TO oe re ie ee et el 
pe PASASS [et (AS |G | hee 
Input Low ee Be ee ee ee ee ee ee 
Voltage ee ee ee ee ee ee ee, 
a isl et keel Ter. 
lin, 4c | Input Ee 
BS FE wm [of fol betel fs 
Current Any Input pA 
-5 
lout | 3-state ite -4 saan 
ina Scoscece r a 
eed fp BMS 


* TLow = — 55°C for HCC device : — 40° _ for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V. 
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ELECTRICAL CARACTERISTICS (Tamb = 25 °C) 


Symbol 
Vo (vy) | tin. | Typ. | Max. | 
VCO SECTION 


Operating Power | | 70] (140 | 
Dissipation | 10 | | 800 | 1600 | HW 


fo=10KHZ2 R1=10MQ 


Maximum Frequency R1=10KQ C1 =50pF 


R2 = c Vcoin = Vpp 


R1=5KQ nC1=50pF 
R2 = oo Vcoin = Vop 


Center Frequency (fo) and : 
ot Frequency Range fmax - frn Programmable with external components R1, R2 and C1 


Linearity |Veow=2.5V*°° RiztoKQ | 5 | | a7 | 
|Veow=5V*' Ri=tooKa| 10 | | os | 
/Voow=5V*?® Rizgooko] io | | 4 | | * 
|Veon=7.5v*'® Ri-tooka| 15 | | os | 
|Veon=7.5V*° RistMa | 15 | | 7 | | 

Temperature Frequency | 5] 40.12 | 

Stability (no frequency off- a0.) hoor 

Set) fmn = 0 | 15 | 40.015] | ac 


Temperature Frequency | 5 | ooo] 
Stability (frequency offset) ee 
ina Cas [ [20.08 

| Vco_| OutputDutyCycle | —“‘C;*dr SiN | ~—O| SO || S| 
tTHL VCO Output Transition | 5 | | 400 | 200 | 
trLH_ | Time | 10 | | 50 | 100 | 
| 1s | | 40 | 80 | 


Source Follower Output 
(demodulated Output): Off- Rs > 10 KQ 2.5 
set Voltage Vcoin - Voem 


Source Follower Output Rs=100 KQ_ Vcon=2.5°°vV} 5 | sds 
(demodulated Output): Li [ Rs—300 KQ__ Veon=5"2°V oe a 


ae | Fis=500KQ_ Voon=7.5"v | 15 | | 09 | 
| Vz__| ZenerDiode Voltage | z=50wA | sd a | 8S | 75 | OV 


| Rz_| Zener Dynamic Resistance | iz=imA | | | to || 


PHASE COMPARATOR SECTION 
Pin 14 (signal in) Input Re- 
sistance 


A.C. Coupled Signal Input 
Voltage Sensitivity * 
(peak to paek) 


fin = 100 KHz sine wave 


| 15 | 900 | 1800] 


Ky, SGS-THOMSON soe ete 
S/ MICROELECTROMICS 99 
1 


HCC/HCF4046B 


ELECTRICAL CHARACTERISTICS (continued) 


[Symbol] Parameter | __Te8tConsivens_—_1__value___ 
PV (| Min. | Typ. | Max. | 


PHASE COMPARATOR SECTION (cont'd) 


TPHL Propagation Delay Time High to | 5 | 225 | 450] | 
Low Level Pins 14 to 13 | 10 | 100 | 200]; 


TptH | Propagation Delay Time Low to | 5 | | 350 | 700 | 
_ 15 | | 100 | 200 | 


Tpuz | Propagation Delay Time 3-state | 5 | | 225 | 450. 
High Level to High Impedance 

eee eee 

Low Level to High Impedance | 5 | | 285 | 570 


Input Rise or Fall Time | 5 | | | 50, 
is | | | os | 
Signal Pin 14 ee ee 
10 | | | 20 | 4s 
ee ie eee 
TTHL; Transition Time | 5 | | 100 | 200 | 
Tru 10 [| 50 | 100 
| is | | 40 | 80 | 


* For sine wave the frequency must be greater than 10KHz for Phase Comparator Il. 
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DESIGN INFORMATION 


This information is a guide for approximating the values of external components for the HCC/HCF 4046B in 
a Phase-Locked-Loop system. The selected external components must be within the following ranges : 


5kQ < R1, R2, Rs < 1MQ C1 > 100pF at Vpp = 5V C12 50pF at Vop = 10V 


USING PHASE COMPARATOR | USING PHASE COMPARATOR II 


CHARACTERISTICS | yco WITHOUT VCO WITH VCO WITHOUT VCO WITH 
OFFSET R2 = ~ OFFSET OFFSET R2 = ~ OFFSET 


tmax tmax 
to 2ty 
to 2, ‘min 
VCO Frequency 
fmin 
Yooz “no Yoo2 ‘bo 
VCO INPUT VOLTAGE 5 1479 VCO INPUT VOLTAGE s-toao =| YOO INPUT VOLTAGE S$ 1479 VCO INPUT VOLTAGE = $-1480 


For No Signal Input VCO in PLL System will Adjust to centre fre- | VCO in PLL System will Adjust to Lowest 
quency fo Operating Frequency fmin 

Frequency Lock 2 f. = full VCO frequency range 

Range, 2 fi 2 f= fmax - fmin 

R3 


IN OUT 
(1), (2) 
Tt = R3C2 C2 
| 2tes + 2TT FI 
wy 41 
$-1483 


OUT 


Frequency Capture 
Range, 2 fc 


R3 
IN 


Loop Filter Com- 


ponent Selection FOR 2fc SEE REF (2) 


R4 
c2 
an S-1686 


= oO: 
Enaee Angie Pe 90° at Centre Frequency (fo), approximating a ALL cas 
tween Signal and =| 9° and 180° at ends of lock range (2 f1) 
Comparator L 
Locks on Harmonics Yes 
of Centre Frequenc 
Rejection 


* G.S. Mosckytz "miniaturized RC filters using phase Lockedloop" BSTJ, may 1965 
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LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR 


a» LOW POWER CONSUMPTION : SPECIAL 
COS/MOS OSCILLATOR CONFIGURATION 

» MONOSTABLE (one-shot) OR ASTABLE (free- 
running) OPERATION 

s TRUE AND COMPLEMENTED BUFFERED 
OUTPUTS 

a ONLY ONE EXTERNAL R AND C REQUIRED 

» BUFFERED INPUTS (Plastic Package) (Ceramic Frit Seal Package) 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS M1 

a INPUT CURRENT OF 100nA AT 18V AND 25°C (Micro Package) (Plastic Chip Carrier) 
FOR HCC DEVICE : 

a 100% TESTED FOR QUIESCENT CURRENT sae sakeesiyl eee 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- HCF4047BEY HCF4047BC1 
TATIVE STANDARD N’* 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


PIN CONNECTIONS 


Cc 1 14 Vpo 


DESCRIPTION R 2 13 OSCILLATOR 
U 


The HCC4047B (extended temperature range) and 
HCF4047B (intermediate temperature range) are R-C COMMON 3 12 RE TRIGGER 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and pla- ASTABLE 4 
stic micropackage. The HCC/HCF4047B consists 
of a gatable astable multivibrator with logic techni- ASTABLE = 5 
ques incorporated to permit positive or negative ed- 
ge-triggered monostable multivibrator action with -TRIGGER QEXT. RESET 
retriggering and external counting options. Inputs in- 
clude +TRIGGER -TRIGGER, ASTABLE, ASTA- Vss 8+TRIGGER 
BLE, RETRIGGER, and EXTERNAL RESET. 
Buffered outputs are Q, Q, and OSCILLATOR. In all $1291 
modes of operation, an external capacitor must be 
connected between C-Timing and RC-Common ter- 
minals, and an external resistor must be connected 
between the R-Timing and RC-Common terminals. 
For operating modes see functional terminal con- 
nections and application notes. 
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BLOCK DIAGRAM 


(5 OSCILLATOR 
OUT 


ASTABLE ASTABLE 
GATE 
ASTABLE CONTROL 


RE TRIGGER 
CONTROL 


LOW POWER 
ASTABLE 
MULTIVIBRATOR 


MONOSTABLE FREQUENCY 


6 
- TRIGGER O 
CONTROL DIVIDER (-2) 


+ TRIGGER 


Q 


EXTERNAL 
RESET 


FUNCTIONAL TERMINAL CONNECTIONS 


| ss Terminal Connections Connections Output Period 
Input or 
Astable Multivibrator : 


Free Running 10, 11, 13 ta (10, 11) = 4.40RC 
True Gating 10, 11, 13 


Complement Gating 10, 11, 13 ta (13) = 2.20RC 


Monostable Multivibrator : 
Positive—Edge Trigger 5,6, 7,9, 12 


Negative—Edge Trigger 5, 7,9, 12 

Retriggerable 5,6, 7,9 tu (10, 11) = 2.48RC 
External Countdown™* 5, 6, 7, 8, 9, 12 

* In all cases external capacitor and resistor between pins, 1, 2 and 3 (see logic diagrams). 


** Input pulse to Reset of External Counting Chip. 
External Counting Chip Output to pin 4 


20 {7 SGS-THOMSON 
a SI mcRoELectRomes 


HCC/HCF4047B 


ABSOLUTE MAXIMUM RATINGS 


symbol] Parameter | ae | Ut 
HCF Types ~0.5 to + 18 V 


be alec 
Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 


of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* Ali voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
Symbol] Parameter | ate 
HCF Types 3 to 15 


Operating Temperature : HCC Types -— 55 to + 125 
HCF Types — 40 to + 85 


LOGIC DIAGRAM 


Yoo 
O on 
3 
ppsoragh Mey $- 2299 
; Vss 


ee ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


efel<<fE 


ss 


% SPECIAL RC COMMON 
PROTECTION NETWORK 
$-2683n 
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HCC/HCF4047B 


Detail for Flip-flops FF1 and FF3 (a) and for Flip-flops FF2 and FF4 (b). 


R1 R2 
FF1, FF3 


V Oo \lo| T 


< 


Test Conditions 
Parameter 


c 
= 
oO 
z 
i 
= 
c 
© 
c 
G 
Pe 
* 


© 26 ae 
: oo ie) 
(oo) NM oO N oO 


Quiescent 
Current 


IL 


A 
—_, 
=< 
—_, 
a{s]efa]sloals|>|als|o|s|als|=| SF 
—_ 
f > 
N oo 
bs on 
J 
> 


Von | Output High 
Voltage 

a 
Vo. | Output Low P50} 
Voltage fio] | 


Vin Input High | | 0.5/4.5 
Voltage ae 1/9 < 
|| 1513.5] <1 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device « + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Von = 10V, 2.5V min. with Vop = 15V. 


AN INI{AITATIA 
—_ —_ —_, —_ — =s 
—_ * 


—k 
w]e BIS lis 
ao ice) 
on oO 
Sia 
9 |P 
—_ NO 
—_, 
f > 
N oo co 
on on 


15 11 11 11 


4/10 {7 SGS-THOMSO 
S/ | ert ptt 
298 


HCC/HCF4047B 


STATIC ELECTRICAL CHARACTERISTICS nn eee 


SPs Se Conditions aa ee 
Parameter Vo Vopp 
Mi | wa| gear asia ae 
ae ee es ee ee 


ia input Low fa 


volege ae ee ee ee a 

| fiasas}<ifas | of 4 tT of a4 fa | 
| fs | H-2 | [-16|-32]  f1t5] 
Hoc |/5| 46 | | 5 [oe] [ost] -1 | ose 
Typesloio| 96 | | 10 [-16|  |-13|-26]  [-o9| | 


Output 
Drive 
Current 


fons[ 135 | | 15 |-36| |-so|-68| _|-2a| 
_ vst o4 | | 6 foes] fost] 1 | joss] | 


Output 
Sink 
Current 


lings lie Input HCC a +49°5 +4 
poe Any Input oe oT = 
urent 
es] aloo bel or] 


| Ci_| Input Capacitance | | Any input | | | | ts fs] 


" Ttow = — 55°C for HCC device : — 40°C for HCF device. 
* Thigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpo = 15V. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tan, = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


[Test Conditions «| —~SCVae 
iuialsiea [Ven | Mins | Typ. | Max, 
rs | 200 | 400 


tptH, tpu_ | Propagation | Astable, Astable to 
Delay Time osc. out 


Astable, Astable to 
om 
Q,Q 
| 15 | | 150 | 300 | 


57 SGs:THomson 


MICROELECTRONICS 
299 


HCC/HCF4047B 


DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 


@ a 
ils 
Hes 
= 
a 
(=) 
> 
7] 
e 
Ao] 
= 
TG 
= 
° 
O 
% 
- 
_ 
@® 
_ 
® 
@ 
bn 
i 
oO 


x 
-\| er a 
Hi +H) 7, 
to | LO | 
OoO1roaolo 
Hy) +H} Hi 
elel=|=le/|e|elel=/2Io]=/2\6/2\2]-/2\2\-[2]2 
~~ | ES -je eel i ol - or baa iets cam ri = 


Unlimited 


Transition Time Osc. Out Q, Q 
+ Trigger, 
— Trigger 
Retrigger 


Retrigger to Q, Q 
External Reset to 


Input Rise and Fall Time All Inputs 
Q or Q Deviation from 50% Duty 


Propagation 
Delay Time 
Input Pulse 


Minimum Output Low (sink) Current Charac- 


teristics. 


Typical Output Low (sink) Current Charac- 


teristics. 


G -2337 


Vos ‘¥) 


MICROELECTRONICS 


ky SGS-THOMSON 


6/10 


300 


Typical Output High (source) Current Charac- 
teristics. 


20 


APPLICATION INFORMATION 


1 - CIRCUIT DESCRIPTION 


Astable operation is enabled by a high level on the 
ASTABLE input. The period of the square wave at 
the Q and Q Outputs in this mode of operation is a 
function of the external components employed. 
"True" input pulses on the ASTABLE input or "Com- 
plement" pulses on the ASTABLE input allow the cir- 
cuit to be used as a gatable multivibrator. The 
OSCILLATOR output period will be half of the Q ter- 
minal output in the astable mode. However, a 50% 
duty cycle is not guaranteed at this output. In the mo- 
nostable mode, positive-edge triggering is accom- 
plished by application of a leading-edge pulse to the 
+TRIGGER input and a low level to the -TRIGGER 
input. For negative-edge triggering, a trailing-edge 
pulse is applied to the -TRIGGER and a high level 
is applied to the + TRIGGER. Input pulses may be of 
any duration relative to the output pulse. The multi- 
vibrator can be retriggered (on the leading edge on- 
ly) by applying a common pulse to both the 
RETRIGGER and +TRIGGER inputs. In this mode 


HCC/HCF4047B 


Minimum Output High (Source) Current Charac- 
teristics. 


the output pulse remains high as long as the input 
pulse period is shorter than the period determined 
by the RC components. An external countdown op- 
tion can be implemented by coupling "Q" to an ex- 
ternal "N" counter and resetting the counter with the 
trigger pulse. The counter output pulse is fed back 
to the ASTABLE input and has a duration equal to 
N times the period of the multivibrator. A high level 
on the EXTERNAL RESET input assures no output 
pulse during an "ON" power condition. This input 
can also be activated to terminate the output pulse 
at any time. In the monostable mode, a high-level or 
power-on reset pulse, must be applied to the EX- 
TERNAL RESET whenever Vopp is applied. 


2 - ASTABLE MODE 


The following analysis presents worst-case varia- 
tions from unit-to-unit as a function of transfer-volt- 
age (Vtr) shift (83% — 67% Vpp) for free-running 
(astable) operation. 
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ASTABLE MODE WAVEFORMS. 


S -1296 


Typ: VrR=0.5 Vpp ta = 4.40 RC 
Min : VtR = 0.33 Vpp ta = 4.62 RC 
Max : Vtr = 0.67 Vpp ta = 4.62 RC 


thus if | ta= 4.40 RC | is used, the maximum varia- 
tion will be (+ 5.0%, — 0.0%) 


In addition to variations from unit-to-unit, the astable 
MONOSTABLE WAVEFORMS. 


Where tu = monostable mode pulse width. Values 
for tm are as follows : 


Typ: Vrr=0.5 Vpp tu=2.48 RC 
Min : VrR=0.33 Vpp tw =2.71 RC 
Max : VtrR =0.67 Vpop tm =2.48 RC 


Thus if tw=2.48 RC is used, the maximum va- 
riation will be (+ 9.3%, — 0.0%). 


Note : In the astable mode, the first positive half cy- 
cle has a duration of Tm ; succeeding dura- 
tions are ta/2. 


In addition to variations from unit to unit, the mono- 
stable pulse width may vary as a function of frequen- 
cy with respect to Vpp and temperature. 

4 - RETRIGGER MODE 

The HCC/HCF4047B can be used in the retrigger 


VtTR 
Vpp + VTR 
Vpp — VTR 
2 Vop — VTR 


(VtrR) (Vpp — VtrR) 
tLe2lt+t)==—2 RC. ——_—_ um __ 
is (ty + tp) (Vpp + VtrR) (2 Vop — Vr) 


t, =—RC In 


tp =-RC In 


period may vary as a function of frequency with re- 
spect to Vpp and temperature. 


3 - MONOSTABLE MODE 


The following analysis presents worst-case varia- 
tions from unit-to-unit as a function of transfer-volt- 
age (Vtr) shift (883% — 67% Vpp) for one-shot 
(monostable) operation. 


VTR 
2 Vop 
Vpp — Vtr 


t; =-RC In 


to =-RC In 


2 Vop — VtR 


(VtR) (Vop — VtrR) 


ty = (t1 + to) =— RC In os 
m= (tr + ta) (2 Vop — Vtr) (2 Vp) 


mode to extend the output-pulse duration, or to com- 
pare the frequency of an input signal with that of the 
internal oscillator. In the retrigger mode the input 
pulse is applied to terminals 8 and 12, and the output 
is taken from terminal 10 or 11. As shown in fig. A 
normal monostable action is obtained when one re- 
trigger pulse is applied. Extended pulse duration is 
obtained when more than one pulse is applied. For 
two input pulses, tre = ti’ + ti + 2te. For more than 
two pulses, tre (QOUTPUT) terminates at some va- 
riable time tp after the termination of the last retrig- 
ger pulse. tp is variable because tre (Q OUTPUT) 
terminates after the second positive edge of the 
oscillator output appears at flip-flop 4 (see logic dia- 
gram). 
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Figure A : Retrigger-mode Waveforms. 


es ore ee 


+TRIGGER 
RE TRIGGER 
PIN 8.12 


OSCILLATOR 


HCC/HCF4047B 


mG ces See Spm 


OUTPUT jor fete] ty Lt2 ytr [| t2 oe Lif me 


Q OUTPUT 
PIN 10 


5 - EXTERNAL COUNTER OPTION 


Time tu can be extended by any amount with the use 
of external counting circuitry. Advantages include di- 
gitally controlled pulse duration, small timing capa- 
citors for long time periods, and extremely fast 
recovery time. 


Figure B : Implementation of External Counter Option. 


ASTABLE 


4047B 


A typical implementation is shown in fig. B. The pul- 
se duration at the output is 

text = (N — 1) (ta) + (tm + ta/2) 
Where text = pulse duration of the circuitry, and N is 
the number of counts used. 


OPTIONAL 


BUFFER 


6 - POWER CONSUMPTION 


In the standby mode (Monostable or Astable), po- 
wer dissipation will be a function of leakage current 
in the circuit, as shown in the static electrical char- 
acteristics. For dynamic operation, the power nee- 
ded to charge the external timing capacitor C is 
given by the following formula : 

Astable Mode : P = 2CV*f. (Output at Pin 13) 


P = 4CV*F. (Output at Pin 10 and 11) 


(2.9CV*) (Duty Cycle) 
T 


Monostable Mode : P = 


(Output at Pin 10 and 11) 


The circuit is designed so that most of the total po- 
wer is consumed in the external components. In 
practice, the lower the values of frequency and volt- 


age used, the closer the actual power dissipation will 
be to the calculated value. 


Because the power dissipation does not depend on 
R, adesign for minimum power dissipation would be 
a small value of C. The value of R would depend on 
the desired period (within the limitations discussed 
above). 


7 - TIMING-COMPONENT LIMITATIONS 


The capacitor used in the circuit should be non-po- 
larized and have low leakage (i.e. the parallel resi- 
stance of the capacitor should be an order of 
magnitude greater than the external resistor used). 
Three is no upper or lower limit for either R or C value 
to maintain oscillation. 


However, in consideration of accuracy, C must be 
much larger than the inherent stray capacitance in 
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the system (unless this capacitance can be measu- 
red and taken into account). R must be much larger 
than the COS/MOS "ON" resistance in series with it, 
which typically is hundreds of ohms. In addition, with 
very large values of R, some short-term instability 
with respect to time may be noted. 


The recommended values for these components to 
maintain agreement with previously calculated for- 
mulas without trimming should be : 


TEST CIRCUITS 


Quiescent Device Current. 


$-1992/1 


Input Current. 


INPUTS 


Voo 


~-O- 


(o) 
Yss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Yss. CONNECT 

ALL UNUSED INPUTS TO Yg5, 
EITHER Vpp OR Ves, 


$-1994/2 


C= 100pF, up to any practical value, for astable mo- 
des ; 


C = 1000pF, up to any practical value, for monosta- 
ble modes. 


10KQ <R<1MQ. 


Input Voltage. 


OUTPUTS 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


Vss $-2079/1 
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MULTIFUNCTION EXPANDABLE 8-INPUT GATE 


a THREE-STATE OUTPUT 

a MANY LOGIC FUNCTIONS AVAILABLE IN 
ONE PACKAGE 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a OV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4048B (extended temperature range) and 
HCF4048B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4048B is an 8-input 
gate having four control inputs. Three binary control 
inputs - Ka, Kb, and Kc - provide the implementation 
of eight different logic functions. These functions are 
OR, NOR, AND, NAND, OR/AND, OR/NAND, 
AND/OR and AND/NOR. A fourth control input-Kd- 
provides the user with a 3-state output. When control 
input Kd is high the output is either a logic 1 or a logic 
0 depending on the inner states. When control input 
Kd is low, the output is an open circuit. This feature 
enables the user to connect this device to acommon 
bus line. In addition to the eight input lines, an EX- 
PAND input is provided that permits the user to in- 
crease the number of inputs to one HCC/HCF4048B. 
For example, two HCC/HCF4048B’s can be cas- 
caded to provide a 16-input multifunction gate. When 
the EXPAND input is not used, it should be con- 
nected to Vss. 


October 1988 


F 
Plastic Package Ceramic Frit Seal Package 


ae 


Micro Package Plastic Chip Carrier 
ORDER CODES : 

HCC4048BF HCF4048BM1 

HCF4048BEY HCF4048BC1 


PIN CONNECTIONS 


J (OUTPUT) 


Kg EXPAND 


INPUTS 
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FUNCTIONAL DIAGRAM 


BINARY CONTROL INPUTS 
FUNCTION CONTROL 
Ky Ky Ky Kg 3-STATE 
CONTROL 


INPUTS 


IMPUTS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types — 0.5 to + 20 V 
HCF Types — 0.5 to + 18 V 


Symbol 
| 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied Exposure to absolute maximum rating conditions for external periods may affect device reliability 

* All voltages values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage :HCC Types 3 to 18 
HCF Types 3 to 15 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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BASIC LOGIC CONFIGURATIONS 


ZONMONDyD 
ZOAaNMONDW>S 
ae en ee 
ZOaNnMOOD>p 


NAND AND 
EXP 


OR/AND OR/NAND AND/OR AND/NOR 


‘$s 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


FUNCTION TRUTH TABLE 


Output Function Boolean Expression Ke | Ke | Ke | Unused input _ 


NOR J=A+B+C+D+E+F+G+H 

OR J=A+B+C0+D+E+F+G+H 
OR/AND J=(A+B+C+D)°(E+F+G+H) 
OR/NAND J=(A+B+C+D)°(E+F+G+H) 
AND J = ABCDEFGH 


NAND J = ABCDEFGH 
AND/NOR J = ABCD + EFGH 
AND/OR J = ABCD + EFGH 


Kg =1 Normal Inverter Action , 
Kg =0 High Impedance Output 


EXPAND Input = 0 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 
Parameter Vo Ilo] | Vopo 
(V) | (MA) 


Quiescent 
Current 


— 
= 
= 


ef 

dl bed 2 
ro) ro) 

=k —_ 


= 
wo ND 
ul 


—_. 
=|, rs 5 
— co 

co on 


— 
< 
Oo 
oO) 
” 
SIS IS/S|S$|<|S< 
OIDoOln|/o || — 
wo OINlnlo|/O[alin 
ia | 


Pees ei a 
f<t[s [4o5s[  [aos[ 


O|S 
oh 
oO} 


Voltage 
0/15 
Voltage 


Input High 


Voltage [ve [<t [10 


Input Low Saas anes 
Voltage fen [<t[io] | 
P fiast5f<1] 15 | | 4 | 
fvs{ 25 | [| 5 |-2{ |-16/-32| [1.15] 
ucc [ovs| 46 | | 5 -oeal  [-osi|-1| [ose | 
mA 


Types{o/io| 95 | | 10 |-16]  |-13|-26| |[-o9| | 
fois] 135 | | 15 |-42|  |-34[-68|  |-24| | 
fos] 25 | | 5 [153] [-136/-32]  |-1.4] 

HCF 

Types 


fos} 46 | | 5 | os2] | o44]-1 | +036 | 
Bey 88 Poa a8) 
ois 136 | 118 {36} _{-30|-68/ 1-241 __ 


Output 
Sink 
Current 


— 
Types SHO} 051 1 10) 13 EE BS ge 
ois{ 45 | 115 | 36] | pL 24 | 
+ 


=" |e (eel fal boreal : 
Leakage Des Any Input yA 
is oa] fevo5fzoa| [ar 
Types = 
pA 
ea 


Se Pall cpt pee 
oa 


[Input Capacitance | Ary input | | leo 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* Tuich = — 125°C for HCC device : — 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpo # 10V, 2.5V min. with Vop = 15V, 
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DYNAMIC ELECTRICAL CHARACTERISTICS (T.mp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vp5p = 0.3%/°C values, all input rise and fall time = 20ns) 


‘symbol | Parameter = | ——Te=t Conditions __[_Value__ 
seat pV (V)| Min. | Typ. | Max. 
| 5 | | 300 | 600 | 


tpH_, tpLH | Propagation Delay Time Inputs 


to Output and Ka to Output | 40 | — | 150 | 300, 


_ oo 


Expand Input to Output 


3-state Propagation Delay Time 
Kd to Output 


teHz, teLz 
tezH, tez- 


tru_, trLH | Transition Time 


Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Characteristics. 
fou BS2ERREEZEAASE rou ee 
wit Theme] TTT gw Neer SaeeeGe 
SERRE Ree oD SSR RSRERe 
oe eo ae ae eo tet it tt yt sey 
, A 
EAR RwRRP oases eee Re SRekee Bees 
“7 eae ee eeeeae eae eae a 
Pitti TAT TT Te et fe — ae 
» HOA Rese) ae eee 
See poessuneeee a posnmueseee 
aT | 3 
beet eee ee ty Pee 
»aLtAA TL Trt tet i tt : S44 EG EEREEERES 
G// 4G Rees Titi ttt tt ttt | 
~Fi ibis TTT tt tit , FRR SEAR 
Patt Beet enee fet | Ses 
‘448 EER ml 
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Typical Output High (source) Current Charac- 
teristics. 


30 


APPLICATIONS OF EXPAND INPUT 
ACTUAL-CIRCUIT LOGIC CONFIGURATIONS 


= AND 
1-0 
1 


~0 . 
: 7 OR/AND OR/NAND 
1-0 0-1-1 
-0 


0 
1 


: | ANO/NOR AND/OR 
SS -i-1 


Minimum Output high (source) Current Charac- 
teristics. 


iz Ea 
Se Sel cee Gece 
CONES 
COTA SS 
ems ae, Oe min 
ares oe 
COCO 


aa 
ais 
ne 
BERBER ES: Se 
| | [Fame =25°C| | hlles 
Re 


ocean 
eae z ee 


EXPANSION LOGIC AND TRUTH TABLE 
IMPLEMENTATION OF EXPAND INPUT 


FOR 9 OR MORE INPUTS 
OUTPUT 
FUNCTION 


FUNCTION 
NEEDED AT | OUTPUT BOOLEAN EXPRESSION 
EXPAND INPUT 


Pon [nemo ew 
Ton [v= (AvBs0sDsE6FHGsH) + (EXP) 

) (EXP) 

) 


owvano | NOR J (B60) (EoFsGeH) OX) 
J 


OR/NAND (A+B+C+D) - (E+F+G+H) (EXP) 
_ BE EP 
AND/OR | AND |J = (ABCD) + (EFGH) + (EXP) 


Note : (EXP) designates the EXPAND function (i.e., Xi + X2 +. . Xn). 
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APPLICATIONS OF EXPAND INPUT (continued) 
12-Input or/and Gate. 16-Input Nor Gate. 


OR FUNCTION 
J (OUTPUT) 


J (OUTPUT) 


Vv Kd 


1/2 HCC/HCF 4002 B 


V, 
ss 
12-INPUT OR/AND GATE 16-INPUT NOR GATE 


J=(AeBeCeD)- (EoFe GeH)-(X16X2 0X36 X4) J=A1B16C1+D1°E 19 1¢ G19H1°A2°B2°C2 D2E 2¢F2¢G2+H2 $-1631 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


OUTPUTS 


Yin 
wo 

o 

Vit 


NOTE : 
TEST ANY COMBINATION 
OF INPUTS 


1] 
SS Vss $- 2079/1 
$-1992/1 


Input Current. 


Vpo 


aan Oza 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY. TO BOTH 

Vop AND Vss CONNECT 

ALL UNUSED INPUTS TO Yg5 
EITHER Vpp OR Vss 


$-1994/1 
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HEX BUFFER/CONVERTERS 


4049UB_ INVERTING TYPE 
4050B NON-INVERTING TYPE 


=» HIGH SINK CURRENT FOR DRIVING 2 TTL 
LOADS 

= HIGH-TO-LOW LEVEL LOGIC CONVERSION 

=» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE | 

= HIGH "SINK" AND "SOURCE" CURRENT CA- eat neeeee) 
PABILITY 

= 5V, 10V AND 15V PARAMETRIC RATINGS 


a INPUT CURRENT OF 100 nAAT 18V AND 25°C sil 


FOR HCC DEVICE 


M1 C1 
= 100% TESTED FOR QUIESCENT CURRENT | ae 
=» MEETS ALL REQUIREMENTS OF JEDEC TEN- Cae orn uoaeue Sra eerie!) 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" ORDER CODES: 
SERIES CMOS DEVICES" HCC40XXBF  HCF40XXBM1 


HCF40XXBEY HCF40XXBC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4049UB/4050B (extended temperature 
range) and the HCF4049UB/4050B (intermediate 
temperature range) are monolithic integrated cir- 
Cuits available in 16-lead dual in-line plastic or ce- 
ramic package and plastic micro package. 


The HCC/HCF4049UB/4050B are inverting and 
non-inverting hex buffers, respectively, and feature 
logic-level conversion using only one supply voltage 
(Vpp). The input-signal high level (Vin) can exceed 
the Vpp supply voltage when these devices are used 
for logic level conversions. These devices are in- 
tended for use as COS/MOS to DTL/TTL converters 
and can drive directly two DTL/TTL loads (Vpp = 5V, 
Vor < 0.4V, and lot = 3.2mA). 
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SCHEMATIC DIAGRAMS (1 of 6 identical units) 


4049UB 


Voo 


$-1023/1 Ss 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage : HCC Types ~ 0.5 to + 20 V 
HCF Types - 0.5 to + 18 V 

mW 

mW 


Input Voltage — 0.5 to Vop + 0.5 
|__| DC input Current (any one input) mA 


Total Power Dissipation (per package) 200 

Dissipation per Output Transistor 

for Top = Full Package-temperature Range 100 

Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Vop Supply Voltage :HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

input Voltage 
Top °C 
°C 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types - 40 to + 85 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 
Parameter 


ow] Vg i | Yep Eee a ee ee 
Pain“ fax: tin. [Typ [ax | win, Pax 
i | Quiescent pos | | 5 | [1]  fooz} 1 {| 30 | 
Supply jHcc | oo | | 10 | | 2 | jooz| 2 | | 60 | 
Curent wl Types: | OB i= [abe Il Sa 180.02 a) i920 | 
| o20 | | 20 | | 20{ 004] 20 | |600| , 
pee, ome eo . 
Types 


} ono | =| 10 | =] 8 | joo2| 8 || 60 | 
pois | | 15 | te | ff oo2| ie | | 120 | 
Output High pos | | 5 495] aos] | 45 | 


Voltage joio | | 10 |995] [995] | [995] | 


Output Low so | [| 5 | |oos| |  |[oos| | 005 
Voltage | too | | 10 | ~=foos| | 0.05 | | 0.05 | 
ae er ae 
a a ae 


V 
| 0.05 | 
(0.05; | V 
id a | 0.05 
Input High ena ae ee ee ee eee eee 
Voltage (4049UB) | | ot | to | 8B || | CUT Cl | 
[a (Ee ee a ee ee 
Viv | Input High a Se ee ee ee 0 ee 
Voltage (4050B) | | 9 | to | 7 |) UT v7] 7 TU 
Fam Fe a eS Ds 
Vi__| Input Low (eames ae ee ee ee 
Voltage (4049UB) | | oo | to | CT 2 | CP 2 | 
ema DR ee (ee ee ee 
Vi.__| Input Low Fae (a (ea ee 
Voltage (40508) | | 1 | 10 | | 3] CUE TCE 
ae ee ae ea ae ae 
| pos | 25 | 5 [16]  |-125|/-64|  |-o9] | 
Drive Hoc | 0/5 | 46 | 5 [oes]  |-0. , 


| os | 46 | 5 [oer] |-051/-16] [042] 

| ono | 95 | 10 [15 { |-125/-36|  [-1 | 

| ois | 135 | 15 | 45 |  |-375|/-12| | - 3 | 

lo. | Output | os | o4 | 5 1375) |32i;e4] [22] | 

Sink see | ono | o5 | 10 | 10] | 8 |] wt] [56] 

westots | 15 [| 15 [| 30 | | 24 [4a [| [iz | 

fcr, [ooo [tof as fe tie | tof 
Types 


Pos | 25 | 5 115] |-125|-64| [-1]| | 
HCF 
Types 


Current 


og os Feet ee ie] | 88) 
| O15 | 15 | 15 | 28 | | 24 


Sg 
Leakage nas 0/18 + 0.1 +107°|+ 0.1 + 1 
Current 
ie Toe | |e | eal (aertees] [av 
C: Int 4049UB 22.5 
es ait | | | LS |e oF 


(*) Tlow = — 55°C for HCC device : — 40°C for HCF device. 
Thigh = + 125°C for HCC device : + 85°C for HCF device. 

The Noise Margin (only HCC/HCF4050B type) for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 

2.5V min. with Vop = 15V. 


0.51|-1.6| ~[-036| | 
Current | types |_o7i0 | 95 | 10 |16| |-1.30[-36| |-o9| 
| oid | 135 | 15 | 47 |  [-375/-12]  |-27] 

mA 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R;, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all leh rise and fall times = erases 


| Value 
dialer [veo [ve tol me [typ [wee 
ps | 5 | | 60 | 120 | 


teLH Propagation Delay Time 


(404908) To [10 | [ae | es 


teLH Propagation Delay Time 
(4050B) 

tPHL Propagation delay Time 
(4049UB) 

tPHL Propagation Delay Time 
(4050B) 


—, 
ak 
=) 


| io | to | | 22 | 55 | 
[aoe 


| 20 | 40 | 
is | 15 | | 15 | 30 | 
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Minimum and Maximum Voltage Transfer Charac- 
teristics for 4049UB. 


| 
Sa taeeeee 
eS eaeees 


0 1 2 3 4 


5 Vv, (Vv) 


Typical Voltage Transfer Characteristics as a Fun- 
ction of Temperature for 4049UB. 


: rt 
(v) 


Typical Output Low (sink) Current Characteristics. 


G-2779 


HCC/HCF4049UB/4050B 


Minimum and Maximum Voltage Transfer Charac- 
teristics for 4050B. 


Typical Voltage Transfer Characteristics as a Fun- 
ction of Temperature for 4050B. 


Tgmb 125°C - 


| 
| 
4 i 


G- 2778 


{7 SGS-THOMSON 
7 iicrosectromes 


317 


HCC/HCF4049UB/4050B 


Typical Output High (source) Current Charac- 
teristics. 


“low 
(ma) 


Typical Power Dissipation per Buffer/Inverter vs. 
Frequency. 


7 to 
a 7, TT 
ee ee 


ane ee 

Sa 

. Ae A el 
r\ 


eo At th 
eA | itw 7 ye 
PA ANA HH mma) 


t) 4 


waial 


2 4 6 8 
f 4 (kHz) 


Typical Power Dissipation vs. Input Transition Time 
per Inverter for 4050B. 


2 oe ee 6 ee a ee ee Se ee ee 
ae ee ae So ae os ee a oe wee 
oe ee ee ee ee ee ee ee ee a a ee 


-_@ «Seesaw 
no A ba 


Minimum Output High (source) Current Charac- 
teristics. 


Typical Power Dissipation vs. Input Transition Time 
per Inverter for 4049UB. 


Logic-Level Conversion Application. 


COS/MOS 10V LEVEL to DTL/TTL 5V LEVEL 


COS/MOS 
INPUT HCC/HCF 


4049A 


OUTPUT to 
DTL/TTL 


INPUTS 


IOV=Vi py 


5V= VoH 


OPViL 
INPUT PIN - 3,5,7.9,110r14 
OUTPUT PIN - 2, 4,6,10,120r15 
Vop PIN - 1 
Yss so PIN- 8 


6/7 (Gy SGS-THOMSON 
7 MicROELECTROMICS 


318 


HCC/HCF4049UB/4050B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


Vin 
ww» 


fo] 
Vit 


NOTE : 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 


AT Yop OR Voss Vs5 S -1993/6 


Vss 
$-1992/1 


Input Current. 


INPUTS 


Voo 


Su One 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vop OR Vss 


$-1994/2 
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MICROELECTRONICS 


HCF4051B/52B/53B 


ANALOG MULTIPLEXERS-DEMULTIPLEXERS 


4051B - SINGLE 8-CHANNEL 
4052B - DIFFERENTIAL 4-CHANNEL 
4053B - TRIPLE 2-CHANNEL 


» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a LOW "ON" RESISTANCE : 125Q (typ.) OVER 
15V p.p. SIGNAL-INPUT RANGE FOR Vpp- 
Vee = 15V 

a HIGH "OFF" RESISTANCE : CHANNEL 
LEAKAGE + 100pA (typ.) Vop — Vege = 18V 

» BINARY ADDRESS DECODING ON CHIP 

» VERY LOW QUIESCENT POWER DISSIPA- 
TION UNDER ALL DIGITAL CONTROL INPUT 
AND SUPPLY CONDITIONS : 0.2 pW (typ.), 
Vop — Vss = Vop — Vee = 10V 

=» MATCHED SWITCH CHARACTERISTICS : 
Ron = 5Q (typ.) for Vop — Vee = 15V 

» WIDE RANGE OF DIGITAL AND ANALOG SI- 
GNAL LEVELS : DIGITAL 3 TO 20V, ANALOG 
TO 20V p.p. 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100mA AT 18V AND 
25°C FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


PIN CONNECTIONS 


0 
Y CHANNELS 
IN/OUT 


COMMON “Y" 


June 1989 


(Plastic Package) 


(Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


DESCRIPTION 


The HCC 4051B, 4052B and 4053B (extended 
temperature range) and HCF4051B, 4052B and 
4053B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. HCC/HCF4051B, HCC/HCF4052B, 
and HCC/HCF4053B analog multiplexers/demul- 
tiplexers are digitally controlled analog switches 
having low ON impedance and very low OFF 


2 
CHANNELS 
IN/OUT 
OUT/IN 
oF | ax or ay 
19 | COMMON “XxX” 


OUT FIN CX or CY 


IN/OUT CX 


0 
X CHANNELS 


INH 


HCC/HCF4051B/52B/53B 


leakage current. These multiplexer circuits dissipate 
extremely low quiescent power over the full Vop — 
Vss and Vpp — Vee supply-voltage ranges, inde- 
pendent of the logic state of the control signals. 
When a-logic "1" is present at the inhibit input ter- 
minal all channel are off. The HCC/HCF4051B is a 
single 8-channel multiplexer having three binary 
control inputs, A, B, and C, and an inhibit input. The 
three binary signals select 1 of 8 channels to be 
turned on, and connect one of the 8 inputs to the out- 
put. The HCC/HCF4052B is a differential 4-channel 


FUNCTIONAL DIAGRAMS AND TRUTH TABLES 


INARY TO 1 OF 
DECODER WITH 
INHIBIT 


X CHANNELS IN/OUT 
——— 


SS 
Y CHANNELS IN/OUT 


multiplexer having two binary control inputs, A and 
B, and an inhibit input. The two binary input signals 
select 1 of 4 pairs of channels to be turned on and 
connect the analog inputs to the outputs. The 
HCC/HCF4053B is a triple 2-channel multiplexer 
having three separate digital control inputs, A, B, 
and C, and an inhibit input. Each control input 
selects one of a pair of channels which are con- 
nected in a singlepole double-throw configuration. 


nput States "On" Channel (S) 


3 

ale a See e/a) 
Pelee |e rs|o/e |e 
aisles elo 


$- 2299 

Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


COMMON X 
OUTIIN 


COMMON Y 
OUTHIN 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4051B/52B/53B 


FUNCTIONAL DIAGRAMS AND TRUTH TABLES (continued) 


ax or bx or cx 


ay or by or cy 


X = Don't care 


LOGIC LEVEL BINARY 10 

CONVERSION 1 OF 2 
DECODERS 
WITH INHIBIT 


OUT/IN 
axor ay 


OUTIIN 
bx or by 
15) 

O {_) 
sii Fo 
cx or cy 

S- 2299 


Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter pValue | Unit 
Supply Voltage :HCC Types - 0.5 to + 20 V 
HCF Types - 0.5 to +18 V 
|__| DC Input Current (any one input) 
mW 
mW 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


fey 
fe] 


Cc 
Cc 
°C 


Vpp" 
V, 
Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
Storage Temperature — 65 to + 150 


Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This ts a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 


reliability 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
symbol] == Parameter =| tte Unt 
Vop Supply Voltage :HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4051B/52B/53B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
| yeas 


Quiescent 
Device 
Current 


| | 600 | 
00 [0.08 [100 | {3000] ya 


SWITCH 
Resistance | 110, V | 5 | =| 880 | st 470 | 1050] st 1200 
fio | ~=~—S | 310 | ~——idt 180 | 400 | sis 580 | 
Types | i5 | =| 220] ~~ 125 | 280 | | 400 
ucr | OSV fs | |ssol | 470 [1050/4200] © 
Types | < Yoo fio | =| 330 | ~— | 180 | 400 | S| 520 
15 
OFF (e) poo || 


P2154 | 230 | | 125 | 280 | si: 3600 | 
eis Tae 


Resistance ARon 
(between any 2 
ant 


| feo] 100, | 1900) om 


HCC 


OUT/IN 
Any 

Channel a 15 300 500, | 000] oa 
OFF ae 

(common 


All 

HCF 

ices 300 1000 
Ouray _|_ 


Channels 
ee et 4051 > 3 F 
tance a 4052 5s | 5 Pee ie — — te. | P 
Output 4083 _| ut 4053 7 ee ee ee ae: a ee ee ee 


e 
e 
(oo) 


Current 


cts 
OFF 
(common 


OFF 
| Feedthrough 


= Veg (5 bs a6 Pe Be a 
eR na GH 


a 

teakage [1 lS 

srt | OTs | foal fowelsnal [ov | 

Ol 
Input 


) Determined by minimum feasible leakage measurement for automatic testing 
‘ . TLow = — 55°C for HCC device « — 40°C for HCF device 
(*) Tigh = + 125°C for HCC device . + 85°C for HCF device 
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HCC/HCF4051B/52B/53B 


eee ELECTRICAL CHARACTERISTICS 
Tamb = 25°C, C, = 50pF all input square wave rise and fall time = 20ns) 


| Value _| 
—— relmbeiielse| wt 
kQ) | (kHz) (Vv) 
(signal input to output) | 15 | 60 | 
= Ves 5 (*) —E Vo atCommon | 4053B | 30 | | 
OUT/IN | 40528 | 25 | 
(40518 | 20 [| |MT? 
_ [Rewer or 
= Ves Vo atCommon | 4053 | 8 | | 
OUTING [405210 
eet ee 


Serie ee 
5 (e) 10 | Between Sections ee 
4052B only MHz 
commo 
measure 


Frequency Response 
Channel "ON" (sine wave 
input) 


Vo 
at 20 Log =— 3dB 


Faeathrough (all channels 
OFF) 


at 20 Log a = — 40dB 
| 


Frequency Signal Crosstalk 
V 

at 20 Log a =— 40dB 
l 


onany 
channel 


Between any 2 
Sections 4053B 
only 


Sine Wave Distortion 
fis = 1kKHz Sine Wave 


=Ves_ 10 | 1 |2(){ | 5 | 
10 | 4 [3c] | 10 | 
cee Cyc) ae 


CONTROL (Address or aa 


( 


Progation Delay Time : 1 o | 5 | 
Address-to Signal OUT = | Oo | 10 | 160 | 320 
Channels ON or OFF Poa To | 415 | 120 
BS 5. L021 5] | 225 | 450 
Propagation Delay Time: | 0_| al 
Inhibit to Signal OUT ee | | o | 10. 
(channel turning ON) | Oo | 10 = 0P | 15.| 120 | 240 
eae ee | 200 | 400 | 
Propagation Delay Time : Foes PT 5 | 200 | 450_ 
Inhibit to Signal OUT Oy anes | 90 | 210 | 
(channel turning OFF) _ 0.3 fT 45 | 
a es | 130 | 300 
) 0 | 10 | Vc = Vpp-Vss (Square 65 
wave) 


) Peak to peak voltage symmetrical about Vpp-Vee 


2 
(*) Both ends of channel 
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Input Signal 


6 Vy. (VY) 


4 


COCO N 
CICS eee eto 


ue 
(S) 
x= 
— 
oO 
VY 
x 


BERR ARee. Ae Reese 
BREESE Bie see 


Lene aS 
a 
=z 
Z 
iy 
@ 
Ls 
al 
& 
N 
g 
NI 
= 
ed 
a 
& 
B 
& 


ped es erdeea ead Shea ceed Ne ope eee ad) 
Ree See REE PERE REEwEs 
sae PAS ce Dee eile alas Ene 
ERR ease ERAS 
PLT LiL i ti iii tri tii it 
& 


(n) 
100 
00 

100 
0 


Typical Channel ON Resistance vs. Input Signal 


Voltage (all types). 
Switching Frequency and Test Circuit (4051B). 


Typical Channel ON Resistance vs. 


Voltage (all types). 


Fe gS 
io) D g 
0) D 
2 se _ @ 
= x = 2 Me eaeccemicGpricae iss 3 = 
Qo 3 Ce ee = 
= © = Seer eee oe ce pare: Oo — 
FP i 0 68 CO la Peete oe eot  e. Oa Se i 
g Y CiCieic ini eee ee ede ed = ma is te 
9 ~ 9 TTT Terr eT. 6S = 
J a= 
[49] = 
= Cc 
= ~ 2. 
e : g om 
D x > 2 Shae) ATT > = 
D fei D Pinel cle mle cle Sills 5 
ec a ee ae a: 
: on: . 
Zz « vz 
aa: 3.7 8 i AS a 
— Y) —_ WY wo 
O22 rr) D | r © 
= a c = 
se Soe Piciereiiiettiiitociet a 
ree o Cc 
So a 0 53 pd oe oe eit)! ee. 2S 
ao $2 #88 8 $88 8 go 8 FERRE FBO F 
©) 
g g 8s g 
Ke) Se) > 
eS a ra 
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HCC/HCF4051B/52B/53B 


Typical ON Characteristics for 1 of 8 Channels 
(4051B). 


Tamb = 25°C 


G-17 
Pt LE tT Tt bee toonn 
| | | Ae 


-6 -2 0 2 4 Vig (V) 
Typical Dynamic Power Dissipation/Package vs. Switching Frequency and Test Circuit (4052B). 


Pp ————d 


ste rH 7 Fi Ht 
= ai ite 
sF4 FJ Tamb = 25°C 
a] anne Esl Sa AS eaTTE 
; 
o LU 
1 10 1 “ “t (attz) 
Typical Dynamic Power Dissipation/Package vs. Switching Frequency and Test Circuit (4053B). 
Prot e = = 
(pW), At 
ape apt 
ra 
10? 


» aa 


fiemarne “ott 
AND“1” PATTERN 
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HCC/HCF4051B/52B/53B 


WAVEFORMS 
Channel Being Turned ON (RL = 10KQ). Channel Being Turned OFF (Ri = 300KQ). 


TURN-OFF TIME S- 2512 


The ADDRESS (digital-control inputs) and INHIBIT logic levels are "O"=Vss and "1"=Vpp. The analog signal (trough the TG) 
may swing from Vee to Voo 
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TYPICAL APPLICATIONS 


HCC/HCF4051B/52B/53B 


TYPICAL TIME-DIVISION APPLICATION OF THE 4052B 


DIFFERENTIAL 
SIGNALS 
HCC-HCF 40528 


COMMUNICATIONS 
LINN 
FFE 
AMPLIFIER/ 


LINE ORIVER 


DIF 
MULTIPLEXING 


SPECIAL CONSIDERATIONS 


Control of analog signals up to 20V peak-to-peak 
can be achieved by digital signal amplitudes of 4.5 
to 20V (if Vop — Vss = 3V, a Vop — Vee of up to 13V 
can be controlled ; for Vop — Vee level differences 
above 13V, a Vpp — Vss of at least 4.5V is required). 
For example, if Vpp =+5V, Vss=0, and Vee = 
—13.5V, analog signals from — 13.5V to + 4.5V can 
be controlled by digital inputs of 0 to 4.5V. In certain 
applications, the externa! load-resistor current may 
include both Vpp and signal-line components. To 


HCC-HCF4052B 


DIFF 
RECEIVER 


DEMULTIPLEXING 


avoid drawing Vpp current when switch current 
flows into the transmission gate inputs, the voltage 
drop across the bidirectional switch must not exceed 
0,8 volt (valvulated from Ron values shown in 
ELECTRICAL CHARACTERISTICS CHART). No 
Vpp current will flow through RL if the switch current 
flows into lead 3 on the HCC/HCF4051 ; leads 3 and 
13 on the HCC/HCF40852 ; leads 4, 14, and 15 on 
the HCC/HCF4053. 
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HCC/HCF4051B/52B/53B 


TEST CIRCUITS 
Off Channel Leakage Current-any Channel OFF. 


J 


2 
3 
6 
5 
6 
7 


@o 


v. 
SS CLOCK IN 
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HCC/HCF4051B/52B/53B 


TEST CIRCUITS (continued) 
Propagation Delay-Inhibit Input to Signal Output. 


Yop Yoo 
V. 
ss 
CLOCK IN 


Vgs 


Vss 


t ANO t 
PHL PLH tpi AND teLH 


Input Voltage. 


$-2525 Vit 


ViL 
MEASURE <2uA ON ALL “OFF” CHANNELS o 
(e.g. CHANNEL 6) MEASURE <2 pA ON ALL “OFF” CHANNELS 


(e.g. CHANNEL 2x) 


v 
tPHL AND tei 


2 oO 
Vit 


$-2527 


MEASURE 2A ON ALL “OFF” 
CHANNELS (e.g. CHANNEL by) 


Quiescent Device Current. Channel ON Resistance 
Meaurement Circuit. 


oN mM mM ee WwW NY ~~ 
yu mw & WY ~~ 


@ 
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160 DIGITAL 
MULTIME TER 


xX-Y 
PLOTTER 
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HCC/HCF4051B/52B/53B 


TEST CIRCUITS (continued) 
Input Current. Feedthrough (All Types). 
4051 - 4053 


1 
2 
3 
6 
5 
6 
7 
8 


or nm & WH = 


NOTE : eraeae 
MEASURE INPUTS SEQUENTIALLY, TO BOTH 
Vpp ANDVss CONNECT ALL UNUSED 
INPUTS 10 EITHER Voo OR Vss 


NOTE : $-2532 
MEASURE INPUTS SEQUENTIALLY, TO BOTH 
Yop AND Vss CONNECT ALL UNUSED 
INPUTS TO EITHER Vop OR Vos; 


Crosstalk Betwen any two Channels (All Types). Crosstalk Betweenn Duals or Tri- 
plets (4052-4053). 


CHANNEL IN X 


GHANNEL ON OR OFF 


ON 


CHANNEL 
OFF 
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LIQUID-CRYSTAL DISPLAY DRIVERS 


4054B 4-SEGMENT DISPLAY DRIVER - 
STROBED LATCH FUNCTION 


4055B BCD TO 7-SEGMENT 
DECODER/DRIVER, WITH "DIS- 
PLAY-FREQUENCY" OUTPUT 


4056B BCD TO 7-SEGMENT 
DECODER/DRIVER WITH 
STROBED LATCH FUNCTION 


s QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

2 OPERATION OF LIQUID CRYSTALS WITH 
COS/MOS CIRCUITS PROVIDES ULTRA- 
LOW-POWER DISPLAYS 

» EQUIVALENT AC OUTPUT DRIVE FOR LI- 
QUID-CRYSTAL DISPLAYS-NO EXTERNAL 
CAPACITOR REQUIRED 

» VOLTAGE DOUBLING ACROSS DISPLAY 
[(Vpp — Vee) = 18V)] RESULTS IN EFFECTIVE 
36V (p-p) DRIVE ACROSS SELECTED DIS- 
PLAY SEGMENTS 

» LOW-OR HIGH-OUTPUT LEVEL DC DRIVE 
FOR OTHER TYPES OF DISPLAYS 

s ON-CHIP LOGIC-LEVEL CONVERSION FOR 
DIFFERENT INPUT AND OUTPUT-LEVEL 
SWINGS 

s FULL DECODING OF ALL INPUT COMBINA- 
TIONS : "0 —9, L, H, P, A~" AND BLANK POSI- 
TIONS 

2 INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

2 100% TESTED FOR QUIESCENT CURRENT 

2 MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF “B" 
SERIES CMOS DEVICES" 


DESCRIPTION 

The HCC4054B, HCC4055B and HCC4056B (ex- 
tended temperature range) and the HCF4054B, 
HCF4055B and HCF4056B (intermediate tempera- 
ture range) are monolithic integrated circuits available 
in 16-lead dual in-line plastic or ceramic package and 
plastic micro package. The HCC/HCF4055B and 
HCC/HCF4056B types are single-digit BCD-to-7-seg- 
ment decoder/driver circuits that provide level-shifting 
functions on the chip. This feature permits the BCD 
input-signal swings (Vpp to Vss) to be the same as 


March 1989 


i 


EY F 
(Ceramic Frit Seal Package) 


(Plastic Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


or different from the 7-segment output-signal swings 
(Vop to Vee). For example, the BCD input-signal 
swings (Vpp to Vss) may be as low as 0 to — 3V, 
whereas the output-display drive-signal swing (Vop 
to Vee) may be from 0 to — 5V. If Vpp to Vee exceeds 
15V, Vpp to Vss should be at least 4V. The 7-seg- 
ment outputs are controlled by the DISPLAY-FRE- 
QUENCY (DF) input which causes the selected 
segment outputs to be low, high, or a square-wave 
output (for liquid-crystal displays). When the DF 
input is low the output segments will be high when 
selected by the BCD inputs. When the DF input is 
high, the output segments will be low when selected 
by the BCD inputs. When a square-wave is present 
at the DF input, the selected segments will have a 
square-wave output that is 180° out of phase with 
the DF input. Those segments which are not 
selected will have a square-wave output that is in 
phase with the input. DF square-wave repetition 
rates for liquid-crystal displays usually range from 
30Hz (well above flicker rate) to 200Hz (well below 
the upper limit of the liquid-crystal frequency 
response). The HCC/HCF4055B provides a level- 
shifted high-amplitude DF output which is required 
for driving the common electrode in liquid-crystal 
displays. The HCC/HCF4056B provides a strobed- 
latch function at the BCD inputs. Decoding of all 
input combinations on the HCC/HCF4055B and 
HCC/HCF4056B provides displays of 0 to 9 as well 
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HCC/HCF4054B/55B/56B 


as L, P, H, A,— , and a blank position. (see typical ap- 
plication for other letters). The HCC/HCF4054B pro- 
vides level shifting similar to the HCC/HCF4055B 
and HCC/HCF4056B independently strobed latches, 
and common DF contro! on 4 signal lines. The 
HCC/HCF4054B is intended to provide drive-signal 
compatibility with the HCC/HCF4055B and 
HCC/HCF4056B 7-segment decoder types for the 
decimal point, colon, polarity, and similar display lines. 
A level-shifted high-amplitude DF output can be ob- 
tained from any HCC/HCF4054B output line by con- 
necting the corresponding input and strobe lines to 
a low and high level, respectively. The 
HCC/HCF4054B may also be utilized for logic-level 
"up conversion" or "down conversion". For example, 
input-signal swings (Vpp to Vss) from + 5 to OV can 
be converted to output-signal swings (Vpp to Vee) of 
+ 5 to — 5V. The level-shifted function on all three 
types permits the use of different input-and output- 
signal swings. The input swings from a low level of 
Vss to a high level of Vop while the output swings 


PIN CONNECTIONS 


STROBE 4f}: Voo DISPLAY if 


FREQ. IN 4? 
OUT 4 STROBE 3 
OUT 3 IN 3 
OUT 2 STROBE 2 
DISPLAY 
OUT 1 IN 2 FREQ IN 
STROBE 1 Ver 


IN 1 Vs 


from a low level of Veg to the same high level of Vpp. 
Thus, the input and output swings can be selected 
independently of each other over a 3-to-18V range. 
Vss may be connected to Vee when no level-shift 
function is required. For the HCC/HCF 4054B and 
HCC/HCF 4056B, data are transferred from input to 
output by placing a high voltage level at the strobe 
input. A low voltage level at the strobe input latches 
the data input and the corresponding output seg- 
ments remain selected (or non-selected) while the 
strobe is low. Whenever the level-shifting function 
is required, the HCC/HCF4055B can be used by it- 
self to drive a liquid-crystal display (fig. 10 and fig. 
12). The HCC/HCF4056B, however, must be used 
together with a HCC/HCF4054B to provide the com- 
mon DF output (fig. 14). The capability of extending 
the voltage swing on the negative end (this voltage 
cannot be extended on the positive end) can be 
used to advantage in the set-up of fig. 11. Fig. 9 is 
common to all three types. 


STROBE 1 fj: 


BCD 
INPUTS } 25 7 
SEGMENT 
OUTPUTS 


7 
SEGMENT 


Voo 
f 
9 
e 
d 
OUTPUTS 
DISPLAY , 
FREQ. IN 
a 


Vss 
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HCC/HCF4054B/55B/56B 


FUNCTIONAL DIAGRAMS 


STROBE 30 


SHIFTERS 


DISPLAY ORIVERS 


LEVEL 


STROBE 20 


Vss 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


DISPLAY 
FREQ IN 


BCO INPUTS 


OUTPUTS 


wn 
«x 
WwW 
- 
uo 
x 
nn 
a 
) 
> 
w 
a 


DECODER 
OISPLAY DRIVERS 


DISPLAY O 
FREQ IN 


8CO TO 7-SEGMENT 


7- SEGMENT 


Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


DISPLAY 
OFREQ OUT 


S 469 


BCD INPUTS 
we ae a 
BCD-TO- 7 - SEGMENT 


LEVEL SHIFTERS 
DECODER 


DISPLAY DRIVERS 


STROBE 


7~SEGMENT OUTPUTS 


DISLAY 
FREQ IN 


Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4054B/55B/56B 


ABSOLUTE MAXIMUM RATINGS 


= 


Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types -—0.5 to +18 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature ‘HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
iS not implied Exposure to absolute maximum rating conditions for external periods may affect device reliability 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Vpp Supply Voltage :HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
input Voltage 
Top Operating Temperature : HCC Types — 55 to 125 
HCF Types — 40 to 85 
TRUTH TABLE 
4055 B and 4056 B 
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lalb{c|dje|t|g Character 


Data Setup Time and Strobe Pulse Duration. 
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HCC/HCF4054B/55B/56B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Output Low 


Voltage 
Input High 


Voltage 
Input Low 


Vin 
Vit 


*TLow = — 55°C for HCC device : — 40°C for HCF device. 


= 15V. 


= 10V, 2.5 V min. with Vop 


5V,2V min with Vop 


125°C fr HCC device - + 85°C for HCF device 
The Noise Margin for both "1" and "0" levelis 1V min with Vpo 


** Any input 


*THigh 
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HCC/HCF4054B/55B/56B 


DYNAMIC ELECTRICAL CHARACTERISTICS (T.mp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


Test Conditions 
Symbol Parameter 
Propagation Delay Time (any 


input to any output) 


Vee|Vss|Vop 


(V) 


Transition Time (any output) 


Data Setup Time 
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* HCC/HCF4054B and HCC/HCF4056B only. 


Figure 1 : Typical Output Low (sink) Current Figure 2 : Minimum Output High (source) Current 
Characteristics. Characteristics. 
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HCC/HCF4054B/55B/56B 


Figure 4 : Minimum Output (source) Current 


Figure 3 : Typical Output High (source) Current 


Characteristics. 


Characteristics. 
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Capacitance (for 4055B and 4056B). 


Figure 6 : Typical Propagation Delay Time vs. Load 


Figure 5 : Typical Propagation Delay Time vs. 
Load Capacitance (for 40548). 
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Figure 8 : Typical Dynamic Power Dissipation vs. 
Frequency. 


Figure 7 : Typical Transition Time vs. Load 
Capacitance. 
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HCC/HCF4054B/55B/56B 


TYPICAL APPLICATIONS 
Figure 9 : Display-driver Circuit for one Segment Line and Waveforms. 
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DISPLAY DISPLAY 
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(HIGH=SELECT) 
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DF our 


OF our 


SEGMENT IN 


Yoo 
SEGMENT OUT 
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- (Yop - Yee) 


RESULTANT LIQUID - CRYSTAL SEGMENT WAVEFORM IF DFoyy IS APPLIED TU LIQuiO - CRYSTAL 
COMMON LINE 


OF in = DISPLAY - FREQUENCY INPUT 
OF oyy = LEVEL - SHIFTED DISPLAY - FREQUENCY OUTPUT $ -14946 


Figure 10 : Clock Display. Figure 11 : Digital (0 to + 5V) to bidirectional Analog 
Control (+ 5 to—5V) Level Shifter. 
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Vpp = OV, Vss = — 5V, Vee = — 15V, Fin = 30 Hz square wave 
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HCC/HCF4054B/55B/56B 


TYPICAL APLLICATIONS (continued) 
Figure 12 : Single-digit Liquid Crystal Display. 


BCD IN FROM 30Hz SQUARE V 
OF IN= WAVE. 5V AMPL a DFout=15V AMPLITUDE 


DTL, TTL, OR 
COS/MOS LOGIC 
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Figure 13 : Conversion of "H" Display to "F" Display. 
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HCC/HCF4054B/55B/56B 


TYPICAL APLLICATIONS (continued) 


Figure 14 : Typical 3 1/, — Digit—crystal Display : (Vpp = + 5V, Vss = OV, Vee =— 10V, DFn = 30 Hz square). 


In addition to the letters L, H, P, and A, five other let- 
ters can be displayed through the use of simple 
logic circuits preceding and following the 
HCC/HCF4055B or HCC/HCF4056B devices. 
Fig. 13 is an example of a circuit that converts an "H" 
display, (code 1011) to an "F" display. One condition 
that must be met is that Vee = Vss. If Vee # Vss, the 
HCC/HCF4054B must be used to level shift in the 


appropriate places. In a similar manner the letters C, 
E, J, and Ucan be displayed. These circuits can also 
be used to drive LED displays provided the ex- 
clusive-OR gates have sufficient output-current 
drive. The letters B, D, G, |, O, and S may be repre- 
sented by the codes for numbers 8, 0, 6, 1, 0, and 
5, respectively, when there is preknowledge that 
only letters are to be displayed. 
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HCC4060B 
HCF4060B 


14-STAGE RIPPLE CARRY BINARY 
COUNTER/DIVIDER AND OSCILLATOR 


» MEDIUM-SPEED OPERATION 

» COMMON RESET 

a FULLY STATIC OPERATION 

« BUFFERED INPUTS AND OUTPUTS 

a» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a SV, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a» 1005 TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF ’B 
’ SERIES CMOS DEVICES " 


DESCRIPTION 


The HCC4060B (extended temperature range) and 
HCF4060B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in line plastic or ceramic package and plastic 
micropackage. The HCC/HCF4060B consist of an 
oscillator section and 14 ripple carry binary counter 
stages. The oscillator configuration allows design of 
either RC or crystal oscillator circuits. A RESET in- 
put is provided which reset the counter to the all 0’s 
state and disables oscillator. A high level on the RE- 
SET line accmplishes the reset function. All counter 
stages are master slave flip-flops. The state of the 
counter is advanced one step in binary order on the 
negative transition of 01 (and 90). All inputs and out- 
puts are fully buffered. Schmitt trigger action on the 
Clock lin permits unlimited clock rise and fall time. 


September 1988 


(Plastic Package) 


(Ceramic Package) 


a ind 


M1 C1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC4060BF HCF4060BM1 
HCF4060BEY HCF4060BC1 


PIN CONNECTIONS 


PC10810 


1/8 


343 


HCC/HCF4060B 


FUNCTIONAL DIAGRAM 
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R Q5 

Q6 

®, 14 — STAGE Q7 

RIPPLE 
COUNTER Q8 
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Vs =8 OSCILLATOR Q9 
Vpp=16 Q10 
Q12 
Q13 
Q14 


LC10610 


ABSOLUTE MAXIMUM RATING 
Symbol | Parameter = | ate |_| 
Vop * Supply Voltage’ HCC Types -0.5 to +20 
HCF Types -0 5 to +18 V 
Input Voltage 


DC Input Current (any one input) ae an 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 


Operating Temperature: HCC Types -55 to +125 Te. 
-40 to +85 se 


HCF Types 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device Thisis a stress rating only and cmciona 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Sumo! Parameter Value 
HCF Types 3 to 15 
Input vollage 0 to Vpp 
HOF Types -40 to +85 
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HCC/HCF4060B 


LOGIC DIAGRAM 
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———r---— 014 
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A COUNTER ADVANCES ONE BINARY COUNT ON EACH NEGATIVE 
GOING TRANSITION OF #1 (AND 00) LC10620 
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Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4060B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Test Conditios 
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Vit 
lOH 


lit, It | Input Leakage 
Current 


F device 


-55 °C for HCC device -40 °C for H 


* ‘TLow 


+125 °C for HCC device +85 °C si HCF device 


The Noise Margin for both "1" and "0" level is 1V min with Vop 


* THIGH 


=15V 


5 V,2 V min. with Vop = 10 V, 25 V min with Vop 
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HCC/HCF4060B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, C_ = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


| Unit 
| | V (V) | Min. | Typ. 
Propagation Delay Time a 370 740 
ieee ee tei 
| 15 | | 100 | 200 
Propagation Delay Time | 5 | | 100 | 200 | 
(Qn to Qns1) | io | | 50 | 100 | 
gio ir — mon Lane | 
Transition Time | 5 | | 100 | 200 | 
| 80 


Input Pulse Width 


f=100KHz | 5 | 


Input Pulse Rise and Fall Time 
Unlimited 


ao —_k 
1 1O O}O 
— |M |o 
o}O |O 
Ww —_ 
pe fa 
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Maximum Clock Input Frequency 


ae 
eee 
= 
poeta tl 
aa 
ee ac! 
Cx=200p9F | 5 | 18 | 215 | 25 __ 
Rs = 560KQ 20 
se KHz 
Variation of Frequency With Voltage Change | Cx = 200pF 51010] | 2 
(Same Unit) " , : : Rs = 560KQ Om 1c Lasbaeel 
Pr=soka [1015] || 
Cx=iqmF | 5 | | | 20 | 
(Cx=50pF | to | | | 20 | 
fe = ale Ore 


Rx = 300 KQ 


Maximum Oscillator Frequency * Rx = 5KO 
Cx = 15pF 


* RC oscillator applications are not recommended at supply voltages below 7V for Rx = 50KQ 
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HCC/HCF4060B 


Minimum Output Low (sink) Current Charac- 


teristics 


Typical Output Low (sink) Current Characteristics 


G -2337 


+++ SS 


Minimum Output High (source) Current Charac- 


teristics 


Typical Output High (source) Current Charac- 


teristics 
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HCC/HCF4060B 


DETAIL OF TYPICAL FILP-FLOP STAGE 


LC 10630 


TYPICAL RC OSILLATOR CIRCUIT TYPICAL CRYSTAL OSCILLATOR CIR- 
CUIT 
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HCC/HCF4060B 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


OUTPUTS 


Vin 
ww» 


° 
ViL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
Co) 


ns Oe 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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4-BIT MAGNITUDE COMPARATOR 


» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» STANDARD B-SERIES OUTPUT DRIVE 

= EXPANSION TO 8-16V...4 N BITS BY CASCA- 
DING UNITS 

» MEDIUM SPEED OPERATION : COMPARES 
TWO 4-BIT WORDS IN 250ns (typ.) AT 10V 

« INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4063B (extended temperature range) and 
HCF4063B (intermediate temperature range) are 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. The 
HCC/HCF4063B is a low-power 4-bit magnitude 
comparator designed for use in computer and logic 
applications that require the comparison of two 4-bit 
words. This logic circuit determines whether one 4- 
bit word (Binary or BCD) is "less than", "equal to" or 
"greater than" a second 4-bit word. The 
HCC/HCF4063B has eight comparing inputs (A3, 
B3, through AO, BO), three outputs (A < B, A=B,A 
> B) and three cascading inputs (A < B, A=B, A> 
B) that permit systems designers to expand the 
comparator function to 8, 12, 16...4 N bits. When a 
single HCC/HCF4063B is used, the cascading in- 
puts are connected as follows : 

(A < B) = low, (A = B) = high, (A> B) = low. 

For words longer than 4 bits, HCC/HCF4063B de- 
vices may be cascaded by connecting the outputs 
of the less-significant comparator to the correspon- 
ding cascading inputs of the more-significant com- 
parator. Cascading inputs (A < B, A= B, and A > B) 
on the least significant comparator are connected to 
a low, a high, and a low level, respectively. 
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(Plastic Package) 


(Micro Package) 


HCC/HCF4063B 


C1 


ORDER CODES : 
HCC4063BF HCF4063BM1 
HCF4063BEY HCF4063BC1 


PIN CONNECTIONS 


B3 

(A<8) IN 
(A = B)IN 
(A>B)IN 
(A>B)OUT 
(A = 8) OUT 
(A <B)OUT 


Yss 


5-1488/1 


(Plastic Chip Carrier) 


F 
(Ceramic Frit Seal Package) 


HCC/HCF4063B 


FUNCTIONAL DIAGRAM 


CASCADING 
INPUTS 


ABSOLUTE MAXIMUM RATINGS 


a G7 
Supply Voltage :HCC Types 
HCF Types — 0.5 to +18 V 
| = 05toVon +05 | OV 
Pom 
mW 
mw 


Input Voltage — 0.5 to Vpp + 0.5 
Po | DC Input Current (any one input) +10 
= Total Power Dissipation (per package) 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 
Storage Temperature [esto 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage :HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

°C 

°C 
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rn Vag 
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Operating Temperature : HCC Types 
HCF Types 
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HCC/HCF4063B 


LOGIC DIAGRAM 
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TRUTH TABLE 


Comparing 
| A1,B1 | AO, BO 
X 


3 

» 4 

X xX 

A1 > B1 x 
Ai =B1 AO > BO 


eoxxloo-pooeelf 


xr] cofooeelt 
exxlonefooeelt 
coeele-sfoeee|y 
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HCC/HCF4063B 


*c 

2 

x 
i 


—flef ele fel ef ep ef ede 
vivivivlvilvl vilvil viv 
| 
oS ro) 
3/2/2158 
_ilt 
ee in 
>= ee ee a ee ee ee a ee ae 
S/S 
me ® 
Qe Lo 
os Os 
oe =e 


Any Input 


Test Conditions 


Input Capacitance 
* Tuow = — 55°C for HCC device . — 40°C for HCF device. 


a= 

2 

@ > 3 

= - —zZ ro! <= = 

oc is — ae Pos © » 

te oe so So a) =2 

a. QE 2s 2s a 2 a = 
= > 0 > Oo ae) a) 
CoO O> O> — _> 


Vit 


Vin 
The Noise Margin for both "1" and "0" level is 1V min. with Vop = 5V, 2V min with Vpp = 10V, 2.5V min. with Vop = 15V. 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


* Thigh = + 125°C for HCC device . + 85°C for HCF device. 
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HCC/HCF4063B 


= 20ns) 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times 
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Parameter 


Comparing Inputs to 


Propagation Delay Time 


Cascading Inputs to 


Transition Time 


Minimum Output Low (sink) Current Charac- 


teristics. 


Minimum Output High (Source) Current Charac- 


teristics. 
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Typical Output Low (sink) Current Characteristics. 


source) Current Charac- 


( 


Typical Output High 


teristics. 


2 


FCCC SS 


pe Po lee 
safe i eae eeeeeee 


~Vos (VY) 


10 


5/7 


MICROELECTRONICS 


ky SGS-THOMSON 


355 


HCC/HCF4063B 


Typical Propagation Delay Time vs. CL. 


Typical Propagation Delay Time vs. Vpp. 
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Typical Power Dissipation Characteristics. 


Typical Transition Time vs. Load Capacitance. 
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Dynamic Power Dissipation. 


> 
a | 
a 
a 
ae] 
Ve) 
Qa 
(o} 
> 
O 


IN BINARY 
COUNT MODE 


FREQUENCY O 
(t,.d_ = 20ns) 


(A <B)OUT 


5 - 1485/1 


MICROELECTRONICS 


ky SGS-THOMSON 


6/7 


356 


HCC/HCF4063B 


TYPICAL APPLICATION 
TYPICAL SPEED CHARACTERISTICS OF A 12-BIT COMPARATOR 


AS AS AG AT AB AS AIO AN 


BO BI! Bz B3 BS 85 B6 87 Be 89 BIO BIT 5% 1460/1 


tp (rot) = tp (COMPARE INPUTS) + 2 x tp (CASCADE INPUTS) at Ci = 50pF (each output), 
Vpp = 10V (3 stages) = 250 + 2 x (200) = 650ns (typ ). 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Yoo 
O INPUTS 
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Vit 
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NOTE 
TEST ANY COMBINATION 
OF INPUTS 


V - 2079/1 
Vss ss Ss 


S-1992/1 


Input Leakage Current. 


INPUTS 


Voo 


a Oe 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Yss- CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 


(& SGS-THOMSON pe ete 
S/ MICROELECTRONICS 
357 


ky, SGS-THOMSON 
>| | wt tei 


HCC/HCF4066B 


QUAD BILATERAL SWITCH FOR TRANSMISSION 
OR MULTIPLEXING OF ANALOG OR DIGITAL SIGNALS 


s 15V DIGITAL OR + 7.5V PEAK-TO-PEAK 
SWITCHING 

» 80Q TYPICAL ON RESISTANCE FOR 15V 
OPERATION 

a SWITCH ON RESISTANCE MATCHED TO 
WITHIN 5Q OVER 15V SIGNAL-INPUT 
RANGE 

» ON RESISTANCE FLAT OVER FULL PEAK- 
TO-PEAK SIGNAL RANGE 

a HIGH ON/OFF OUTPUT-VOLTAGE RATIO: 
65dB TYP. @ fis = 10kHz, Ri = 10kQ 

a HIGH DEGREE OF LINEARITY : < 0.5% DIS- 
TORTION TYP. @ fis = 1KHZ, Vis = 5 Vp-p, 
Vpp— Vss = 10V, Ri = 10kQ 

a EXTREMELY LOW OFF SWITCH LEAKAGE 
RESULTING IN VERY LOW OFFSET CUR- 
RENT AND HIGH EFFECTIVE OFF RESIS- 
TANCE ; 10pA TYP. @ Vpp — Vss = 10V, 
Ta = 25°C 

» EXTREMELY HIGH CONTROL INPUT IM- 
PEDANCE (control circuit isolated from si- 
gnal circuit) : 10'? Q TYP. 

» LOW CROSSTALK BETWEEN SWITCHES :-— 
50dB TYP. @ fis = 0.9MHz, Ri = 1kQ 

a MATCHED CONTROL-INPUT TO SIGNAL- 
OUTPUT CAPACITANCE : REDUCES OUT- 
PUT SIGNAL TRANSIENTS 

=» FREQUENCY RESPONSE, SWITCH ON = 
40MHz (typ.) 

es QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4066B (extended temperature range) and 
HCF4066B (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and pla- 
stic micropackage. The HCC/HCF4066B is a quad 
bilateral switch intended for the transmission or mul- 
tiplexing of analog or digital signals. It is pin-for-pin 


June 1989 


EY F 
(Plastic Package) (Ceramic Frit Seal Package) 


& 


M1 Cc 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4066BF HCF4066BM1 
HCF4066BEY HCF4066BC1 


PIN CONNECTIONS 


IN/OUT 
SIGNAL’ 
OUT/IN 


OUT/IN 


SIGNAL 
B insout 
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HCC/HCF4066B 


compatible with HCC/HCF4016B, but exhibits a 
much lower ON resistance. In addition, the ON resi- 
stance is relatively constant over the full input-signal 
range. The HCC/HCF4066B consists of four inde- 
pendent bilateral switches. A single control signal is 
required per switch. Both the p and the n device in 
a given switch are biased ON or OFF simultaneously 
by the control signal. As shown in schematic 
diagram, the well of the n-channel device on each 
switch is either tied to the input when the switch is 
ON or to Vss when the switch is OFF. This configura- 


SCHEMATIC DIAGRAM 
1 OF 4 IDENTICAL SWITCHES AND ITS ASSOCIATED CONTROL CIRCUITRY. 


Yoo 
= 
$- 2299 
Vss 


CONTROL 


NORMAL OPERATION 
CONTROL -LINE BIASING: 
SWITCH ON-Vc "1" = Vpp 
SWITCH OFF-Vc "O"=Vss 


ABSOLUTE MAXIMUM RATINGS 


hoe Total Power Dissipation (per package) 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 
Storage Temperature 


Vpp" 
lie | DC Input Current (any one input) 


SWITCH 


symbol] Parameter =| tt 
Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types — 0.5 to +18 


Input Voltage — 0.5 to Vpp + 0.5 


Operating Temperature : HCC Types 
HCF Types 


tion eliminates the variation of the switch-transistor 
threshold voltage with input signal, and thus keeps 
the ON resistance low over the full operating-signal 
range. The advantages over single-channel 
switches include peak input signal voltage swings 
equal to the full supply voltage, and more constant 
ON impedance over the input-signal range. For 
sample-and-hold applications, however, the 
HCC/HCF4016B is recommended. 


ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


200 

100 
-— 55 to + 125 
— 40 to + 85 


| Unit 
; V 

: 
| 
mW 
mW 

°C 

°C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification 1s not implied Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage 
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HCC/HCF4066B 


RECOMMENDED OPERATING CONDITIONS 


symbol Parameter | Value Unit | 


Vop Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 


Input Voltage 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types - 40 to +85 


ELECTRICAL CHARACTERISTICS 
(Tamb = 25°C, typical temperature coefficient for all Vpp values is 0,3%/°C) 


Ss Parameter 


a 
ymbol Vi |Voo | Tow’ | 25°C | Tint 
(Vv) | ™ 
kL 


Pain. [wax] win. [ Typ. [ Max. | win, | 
Ouiesoon rors|_s | [oas| [oorloas| 
De ail Se foro[ 10 | [05 | foor[os | 
ewiches | TPes fons| 5} [+ | foor[ 1 | 
Ts as 

es =o 

el i =z 

ia 


ON or all 
switches 
OFF) 


SIGNAL INPUTS (V,,) and Outputs (V,<) 


On 
; HCC 
Resistance 
HCF 
Types 


Resistance 
between any 2 
Switches, ARon 


| 5 | | soo] [470 |1050| 
pio | | sto] | 180 | 400 | 
15 | | 200/ | 125 | 240 | 
| 5 | {aso} | 470 {1050} | 1200) 
pio | {330} | 180 | 400} 
15 | | 2to | | 125 | 240 | | 300 


=| Jaleo ]s 
Anse ain 


g 8 
NO 
(o>) 


Total Harmonic 
Distorsion 


(sine wave centered in OV) 


R, = 10kqQ, 


fs = 1kHz sine wave 


- 3 dB Cutoff 
Frequency (switch 
on) 


Vss = — 5V, 
Vis (P-P) = 5V 
(sine wave centured on 


* Tuow = — 55°C for HCC device : — 40°C for HCF device. 
* Thigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vop = 10V, 2.5V min. with Vop = 15V. 
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HCC/HCF4066B 


ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 


Parameter Vop 
(V) 


Vo = Vss = — SV, 
Feedthrough Vis (P-p) = 5V 
Frequency (switch | (sine wave centured on 


; 


* * 
re ee ee 


Typ. | Max. 
oa 


- 50 dB Crosstalk 


Frequency )=Vss = — 5V 
Vis (A) = SVPp-p, 
50Q source 


tog Propagation Delay |R, = 200kQ 
(signal input to Vo = Vpp; Vss = GND, 
signal output) C. = 50pF, V,, = 10V 
(Square wave centured on 


Cs 


Cos Output 
Capacitance 


oO 


| 
an 


7 


3 +107°}+ 0.1 + 1 
pA 
7 
Control Input Low 


Voltage imme G2 FT 


Control Input High 
part | 


Voltage 
HCC |V., < Vop 3 
ee 18V 18 + 0.1 +10~|+ 0.1 +1 : 
uv 
rele svig=vs 1] (+93) |e" 
15 + 0.3 +10°!1+ 0.3 +1 
Vec S$ Von — Vss 


* TLow = — 55°C for HCC device -— 40°C for HCF device. 
" Thigh = + 125°C for HCC device - + 85°C for HCF device. 


The Noise Margin for both "1" and "0" level is - 1V min. with Vop = 5V, 2V min. with Vop = 10V, 2.5V min. with Vpp = 15V. 


Vis = 1 5V ’ Vos 
=0V 


as —_ 
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HCC/HCF4066B 


ELECTRICAL CHARACTERISTICS atine 


Crosstalk (control 
input to signal 
output) 


Turn-on 
Propagation Delay 


Control Input Vis = Vop:Vss = GND 
Repetition Rate R, = 1kQ to gnd 
C, = SOpF 
Vc = 10V (square 
wave centured on 


as = — 55°C for HCC device —- 40°C for HCF device 
* THigh = + 125°C for HCC device + 85°C for HCF device 
The Noise Margin for both "1" and "0" level is 1V min with Vop = 5V, 2V min. with Vop = 10V, 2.5V min with Voo = 15V. 


TYPICAL APPLICATIONS 
BIDIRECTIONAL SIGNAL TRANSMISSION VIA DIGITAL CONTROL LOGIC 


HCC -HCF 
4066B 


5V 
I Le 


HCC-HCF 


INPUT 4054B 


DIGITAL 
CONTROL 
INPUTS 


Vsg=0V Veg =-5V 


ANALOG OUTPUTS (£5V) 
$- 2733 
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HCC/HCF4066B 


TYPICAL APPLICATIONS (continued) 
4-CHANNEL PAM MULTIPLEX SYSTEM DIAGRAM. 


EXTENDENC 
RESET © 


14 HCC/HCF 


SIGNAL 


INPUTS 


CHANNEL 1 TEHCCIHCF 


40498 


Pere ey 
40668 a 


CHANNEL 2 
CHANNEL 3 


CHANNEL 4 


PACKAGE COUNT 
1- HCC/HCF4049B 
2- HCC/ HCF4001B 
2 HCC/HCF4018B 
3-HCC/ HCF 40668 
CLOCK 


MAX. ALLOWABLE 
SIGNAL LEVEL 
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14 HCC/HCF 
4066B 


Pr Jy Ja Jy dg 


HCC/HCF 4018B 


HC C/HCF 
4001B 


CHANNEL | 


10kQ 


CHANNEL & 
HCC/HCF 
40668 10k 


2 
3 
9 


NNEL 3 
ae CHA EL A 


10kN 


4 
CHANNEL 0 


10k : 


10 
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MICROELECTRONICS HCC/HCF4097B 


ANALOG MULTIPLEXER/DEMULTIPLEXER 


4067B-SINGLE 16-CHANNEL 
4097B-DIFFERENTIAL 8-CHANNEL 


2 LOW ON RESISTANCE: 1250 (typ.) OVER 15 
Vp-p SIGNAL INPUT RANGE FOR 
Vop - Vss = 15V 
s HIGH OFF RESISTANCE: CHANNEL LEAK- 
AGE OF +10pA (typ.) @ Vop - Vss = 10V 
s MATCHED SWITCH CHARACTERISTICS: 
ARon = 5Q (typ.) FOR Vop - Vss = 15V ; 
=» VERY LOW QUIESCENT POWER DISSIPA- eramie Package) 
TION UNDER A DIGITAL CONTROL INPUT 
AND SUPPLY CONDITIONS: 0.2uW (typ.) @ 
Vpp -Vss = 10V 
» BINARY ADDRESS DECODING ON CHIP ond? 
» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 
= STANDARDIZED SYMMETRICAL OUTPUT 


CHARACTERISTICS C1 
a 5V, 10V AND 15V PARAMETRIC RATINGS (Micro Package) (Chip Carrier) 
» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 
= 100% TESTED FOR QUIESCENT CURRENT Sees oe 
» MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No 13A, "STANDARD HOF 40XXBEY HCF40XXBC1 
SPECIFICATIONS FOR DESCRIPTION OF B 


SERIE CMOS DEVICES" 


PIN CONNECTIONS 


COMMON 
OUT/IN COMMON X 


Y CHANNEL 
IN /OUT 
CHANNEL CHANNEL CHANNEL X 3 
IN/OUT IN/OUT IN/OUT 


COMMON Y 
OUT /1N 
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HCC/HCF4067B HCC/HCF4097B 


DESCRIPTION 


The HCC4067B, HCC4097B (extended temperatu- 
re range) and HCF4067B, HCF4097B (intermedia- 
te temperature range) are monolithic integrated 
circuits available in 24-lead dual in line plastic or ce- 
ramic package. 

The HCC/HCF4067B and WHCC/HCF4097B 
COS/MOS analog multiplexers/demultiplexers are 
digitally controlled analog switches having low ON 
impedance, low OFF leakage current and internal 
address decoding. in addition, the ON resistance is 


FUNCTIONAL DIAGRAM 


For 4067B 


'NH. 
1 OF 16 DECODERS 
4 


I 

j 

00 ! 
ly | 

, | 

a ' OUT/IN 

] 

{ 

t 

f 


“‘ 
“N 
“N 


relatively constant over the full input-signal range. 


The HCC/HCF4067B ia a 16-channel multiplexer 
with four binary control inputs A, B, C, D, and an in- 
hibit input, arranged so that any combination of the 
inputs selects one switch. 

The HCC/HCF4097 is a differential 8-channel mul- 
tiplexer having three binary control inputs A, B, C, 
and an inhibit input. The inputs permit selection of 
one of eight pairs of switches. A logic "1" present at 
the inhibit input turn all channels off. 


For 4097B 


INHIBIT 
1 OF 8 DECODERS 


§ 
IN/OUT 
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HCC/HCF4067B HCC/HCF4097B 


LOGIC DIAGRAM 


For 4067B 


CHANNEL IN/OUT 


A@ 


B @) 


c 04 


D3 


INHIBIT (15) 


E 
a 
x 
= 
c 
Ee 
= 
72) 
a 
Ww 
a) 
re) 
oO 
uJ 
Q 
= 
re 
re) 
Sd 
& 
Zz 
a 


VDD, ALL INPUTS PROTECTED 
BY COS/MOS 
PROTECTION NETWORK 


| 
| 
| 
| 
| 
| 


V CONTROL 
FROM 
DECODER 


LC10710 
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SJ7 wcRoELEcTROMCS as 


HCC/HCF4067B HCC/HCF4097B 


LOGIC DIAGRAM 


For 4097B 


CHANNEL IN/OUT Y CHANNEL IN/OUT X 


G) 


G) 


COMMON 


X OUT/IN 


4 


ayiJaltJalL[al La 
laa@ow es 


COMMON 


47) 


Y OUT/IN 


E 
= 
I 
< 
= 
og 
S 
” 
o 
Ww 
Q 
Q 
O 
uw 
a 
eo] 
LL. 
re) 
g 
a 


a | 


2 
I 


Vv 


DD ALL INPUTS PROTECTED 
BY COS/MOS 
PROTECTION NETWORK 
YOM EO | ~ 
LC10720 Vss DECODER 
4/11 
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HCC/HCF4067B HCC/HCF4097B 


TRUTH TABLES FOR HCC/HCF4067B TRUTH TABLE FOR HCC/HCF4097B 


co [e |» [ow | eRe 
CHANNEL 

|x | x | x | x | 1 | None | 
ea ee ee ee 
pd 200) 20 


SELECTED 
CHANNEL 


ABSOLUTE MAXIMUM RATING 


|Symbol| Parameter | ate | iit_ 

Sheed: — Sr DE 
HCF Types -0.5 to +18 V 

DC Input Current (anyone input) | tT mA 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 
Top Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
Storage Temperature -65 to +150 | 9% | 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This !s a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in ep ranone sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


V Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 V 

ov 
°C 
°C 


DD 
Vi__| Input Voltage 
Top 


Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
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HCC/HCF4067B HCC/HCF4097B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test | TestConditios —_—| Value 
(V) (V) initia Tt 
Quiescent fs | foo] 5 | | 150] 
Supply Cur- Py mee ee ee ee 


rent 


ice Resist- | iio] gcy, -s |_| soo |_| s70 1060 /___} 1800 

alee types = Von p—— 310 /310| | 180 | 400 |__| 580 | 
(200 | | 125 | 240 | ~~ [320] a 

HCF| O<V, eae ee a ee 

types |< Voo a 

-15[ | 210| | 125 [ 240] | 300 

Resistance Seven Sorc | pei Safe I= Oe ah oe 


a any two 
Oe 


mar [iS] fe lo|m| [om fan 
nel OFF 18 +0.1 a 1000 


OFF (°) 
Chan- 


nel All Channel HCC 

Leak- OFF (com- 18 +0.1 | 100 1000 
ageCur- | mon OUT/IN) | 'YPes 

rent 


say Cie Chan- i 

nel Boe Ee of} | 300) 

OFF (com- 300 +0.1 | 300 1000 
mon OUT/IN) | '¥PeS 


Capacitance 

Input 

Output for 4067 pF 

Output for 4097 

Feedthrough 
CONTROL 


CONTROL 
Vit Input Low 
Voltage 


Vin Input High 
Voltage 
oS er et tebe te 
age Cinea ae Vi = 0/18V +0.1 +10™° | +0.1 
ce] weary [os | [soa] [stoe]sos) | a | 
ee Input Capacitance Any Address or 7.5 F 
Inhibit Input P 


¢ Determined by minimum feasible leakage measurement for automatic testing 
* Trow = -55 °C for HCC device: -40 °C for HCF device 
* Tric = +125 °C for HCC device: +85 °C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Vpo = 5 V, 2 V min. with Vop = 10 V, 2.5 V min. with Vpp = 15 V 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 29 °C, CL = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


Test Conditions | Value | 
Symbol Parameter Vc Ri ine be he i T 


SWITCH 
40678 acer 
4097B 20 
= Vpp 1 5 (*) 10 | OUT/IN 
Vo at Any Channel cae 
| 40678 | 20 | 
4097B 12 
) MHz 
Vo at Any Channel ao 


Between Any two (A 1 

and B) Channels 

Between | Measured| 10 
190 | Sections | oncom- 

(A and B) mo 

4097B czas 

only on Any 

a 


| io {| 10] 1 [3] 0 | 10 | % 
pt = HAO! A Bi 0) 48 | a 


Propagation Delay 
Time (Signal Input to 
Output) 


Frequency Response 
Channel "ON" (Sine 
Wave Input) at 


Feedthrough (All 
Channels OFF) at 


- 
e 


Frequency Signal 
Crosstalk at 


20Log Ve =—400B 


Sine Wave Distortion 
(fs = 1KHz sine 
wave) 


CONTROL (address or Inhibit 


teLH Propagation Delay | 325 | 650 | 

tpH. | Time: Address or In- | 435 | 270. 
hibit to Signal OUT 190 
(Channel Turning ON) ee 

tPLH Propagation Delay 

tpH. | Time: Address or In- 


hibit to Signal OUT 
(Channel Turning 
OFF) 


(*) Peak to peak voltage symmetrical about ————— a Vss 


(*) Both ends of channel 
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Typical ON Resistance vs Input Signal Voltage 


(All Types) 


Typical ON Resistance vs Input Signal Voltage 


HCC/HCF4067B HCC/HCF4097B 
(All Types) 


G-2342 


pH 
eer ae 


ae : 


G- 2344 
6 V,(v) 


AS? Ayia 
Shh 28 45 Annes 
ze? Res GEE eee 
BRRENEAUIEEEE 
Rt tt nRewe 
See ee eke eae eeee 
Paseo s oe se 


-N™O zsnonraandgenrt =W 


0 
For 4097B 


Typical ON Resistance vs Input Signal Voltage 


(All Types) 


G - 2361 
6 v,(v) 


G-2343 


eri F eee 
BRERA Gi ee 
Saas ie aes 
meee HH. PAIN TT 
fesies| 

Ps 


Typical ON Resistance vs Input Signal Voltage 
0 
OFF Channel Leakage Current Any Channel OFF 
For 4067B 


(All Types) 
-8 
TEST CIRCUITS 


MICROELECTRONICS 
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HCC/HCF4067B HCC/HCF4097B 


OFF Channel Leakage Current All Channels OFF 


For 4067B For 4097B 


_ 
= 


SB L2& OYA NR WDHh ~ 
orerananwnw FF wn 


—-_— = 
Ld 


Quiescent Device Current 


For 4067B For 4097B 


oon nw F wo nN = 


_ = 
- o 
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HCC/HCF4067B HCC/HCF4097B 


Turn-on and Turn-off Propagation Delay Address Select Input to Signal Output (e. g. Channel 0) 


For 4067B For 4097B 


1 
2 
3 
4 
5 
6 
7 
8 
9 


oor nonrk wan — 


Turn-on and Turn-off Propagation Delay-Inhibit Input to Signal Output (e. g. Channel 1) 


>——— 


For 4067B For 4097B 


oon nm FF WN = 


oO MOND NH FF wn = 


KEITHLEY 
160 DIGITAL 
MULTIMETER 


xX-Y H.P 
PLOTTER |MOSELEY 
7030A 
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Propagation Delay Waveform Channel Being 
Turned ON (RL = 10 KQ, CL = 50 pF) 


TURN- ON TIME 


APPLICATIONS INFORMATION 


In applications where separate power sources are 
used to drive Vpp and the signal inputs, the Vpp cur- 
rent capability should exceed Vpp/Ri (Ri = effective 
external load). This provision avoids permanent cur- 
rent flow or clamp action on the Vpp supply when po- 
wer is applied or removed from the HCC/HCF4067B 
or HCC/HCF4097B. 


When switching from one address to another, some 
of the ON periods of the channels of the multiplexers 
will overlap momentarily, which may be objectiona- 
ble in certain applications. Also when a channel is 
turned ON or OFF by an address input, there is a 
momentary conductive path from the channel to 
VSS, which will drump some charge from any capa- 
citor connected to the input or output of the channel. 
The inhibit input turning on a channel will similarly 
drump some charge to Vss. 


The amount of charge dumped is mostly a function 
of the signal level above Vss. 

Typically, ay Vop - Vss = 10V, a 100 pF capacitor 
connected to the input or output of the channel will 


HCC/HCF4067B HCC/HCF4097B 


Propagation Delay Waveform Channel Being 
Turned OFF (Ri = 300 Q, Ci = 50 pF) 


TURN-OFF TIME 


lose 3-4% of its voltage at the moment the channel 
turns ON or OFF. This loss of voltage is essentially 
independent of the address or inhibit signal trnasi- 
tion time, if the transition time is less than 1- 2 us. 
When the inhibit signal turns a channel off, there is 
no change dumping of Vss. Rather, there is a slight 
rise in the channel voltage level (65 mV typ.) due to 
the capacitance coupling from inhibit input to chan- 
nel input or output. Address input also couple some 
voltage steps onto the channel signal levels. 


In certain applications, the external load-resistor 
current may include both Vpp and signal line com- 
ponents. To avoid drawing Vpp current when switch 
current flows into the transmission gate inputs, the 
voltage drop across the bidirectional switch must not 
exceed 0.8 V (calculated from Ron values shown in 
ELECTRICAL CHARACTERISTICS CHART). No 
VDD current will flow through RL if the switch current 
flows into terminal 1 on the HCC/HCF4067B, termi- 
nals 1 and 17 on the HCC/HCF4097B. 
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» MEDIUM-SPEED OPERATION —tpHt, teLH = 
75ns (typ.) AT 10V 

» BUFFERED OUTPUT 

= QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 


a» MEETS ALL REQUIREMENTS OF JEDEC TEN-. 


TATIVE STANDARD N’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4068B (extended temperature range) and 
HCF4068B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF4068B NAND/AND 
gate provides the system designer with direct imple- 
mentation of the positive-logic 8-input NAND and 
AND functions and supplements the existing family 
of COS/MOS gates. 
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HCC/HCF4068B 


8-INPUT NAND/AND GATE 


(Plastic Package) 


ail 


M1 C1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 


HCC4068BF HCF4068BM1 
HCF4068BEY HCF4068BC1 


(Ceramic Frit Seal Package) 


PIN CONNECTIONS 


KsABCDEFH 14 Yoo 
13 JEABCDEF GH 
12H 
16 


10 F 


NC=NO CONNECTION 
$ 1823/9 
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HCC/HCF4068B 


Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types —- 0.5 to + 18 
nel Total Power Dissipation (per package) 
Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 


ABSOLUTE MAXIMUM RATINGS 
Vop"* V 
V 
Input Voltage ~ 0.5 to Vpp + 0.5 V 
Th |e input Current (any one input) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 
Storage Temperature — 65 to + 150 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol Parameter 


Vop Supply Voltage :HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
V 


input Voltage | Oto Von | 


Top | Operating Temperature : HCC Types — 55 to 125 ° 
HCF Types — 40 to 85 


Test Conditions 


Parameter Vv; Vo 
(V) 


Quiescent 
Current 


es 


S |i 


0.01 


Output High 


vote rio [ess [05 
jons| [er | 1s [r49s| frase] 
ane 


Output Low 
Voltage 


Input High : 


vote oe Perfo [7 
P—frsnasfer fis Fae [a 


* TLtow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vpop = 10V, 2.5V min. with Vpp = 15V. 
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HCC/HCF4068B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Parameter 


Vi Vo | {lol | Voo Tow" 
(V) (V) | (WA) } (V) 


Input Low | | 4505] <1] 5 | 


ree a ee eee 
ee eee 

Output ae ey 
prive , |uec [os| 46 | | 5 | 
Types/ovto| 95 | | 10 |-1. 
fois] 135 | | 15 
los| 25 | | 

HCF |o/5| 46 | 
Types}o/io| 95 | | 


lo Output 0/5 
Sink HCC 
Current | Types 5 
HCF 
Types 0/10 
1 


5 
li, liv Input HCC 0 
leakage Types 
Curent Any Input 
Ss 


Input Capacitance Any Input 
* Tiow = — 55°C for HCC device : — 40°C for HCF device. 


* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vop = 10V, 2.5V min. with Voo = 15V. 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


Propagation Delay Time 


Transition Time 
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HCC/HCF4068B 


Typical Output Low (sink) Current Characteristics. 


Typical Voltage and Current Transfer Charac- 


teristics. 
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Typical Output High (Source) Current Charac- 


teristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 
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Vps (V) 


10 


Typical Transition Time vs. CL. 


Minimum Output-p-channel Drain Characteristics. 


G-1996/1 
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100 C, (pF) 


20 


-Vos (V) 
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TEST CIRCUITS 


Quiescent Device Current. 


Yoo 
°, INPUTS 


Vss 
$-1992/1 


Typical Dynamic Power Dissipation vs. Frequen- 
cy. 
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HCC/HCF4068B 


Input Voltage. 


OUTPUTS 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S- 2079/1 


Input Current. 


INPUTS 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 


1 0 10? 10°, (kHz) 
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» MEDIUM-SPEED OPERATION 
— tPHL, tPLH = 30ns (typ.) AT 10V 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4069UB (extended temperature range) 
and HCF4069UB (intermediate temperature range) 
are monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 


The HCC/HCF4069UB consists of six COS/MOS in- 
verter circuits. This device is intended for all gene- 
ral-purpose inverter applications where the 
medium-power TTL-drive and logic-level-conver- 
sion capabilities of circuits such as HCC/HCF4049B 
Hex Inverter/Buffers are not required. 
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HCC/HCF4069UB 


HEX INVERTER 


(Plastic Package) 


Fi 


M1 Cc 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4069UBF HCF4069UBM1 
HCF4069UBEY HCF4069UBC1 


PIN CONNECTIONS 
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HCC/HCF4069UB 


SCHEMATIC DIAGRAM OF ONE OF SIX IDENTICAL INVERTERS. 


A 
1(3,5,9,11,13) 


Symbol Parameter | Value Unit 
Vpp* | Supply Voltage : HCC Types — 0.5 to + 20 V 
HCF Types —0.5to +18 V 
Input Voltage — 0.5 to Vpp + 0.5 
ae 
Total Power Dissipation (per package) 200 mW 
for Top = Full Package-temperature Range 100 mW 
Top Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


ABSOLUTE MAXIMUM RATINGS 
DC Input Current (any one input) 
Dissipation per Output Transistor 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 

Symbol] Parameter | atu 
HCF Types 3 to 15 

Input Voltage 


Operating Temperature :HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4069UB 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Value 
= 5V, 2V min with Voo = 10V, 2.5V min. with Vop = 15V 


est Conditions 
(V) 
Eee 
eat 
ae 
aie 
peel 
aed 
es 
ae 
sé 
a 
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ae 
Ped 
| 95 _| 
| 95 
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Input Capacitance 
TLow = — 55°C for HCC device : — 40°C for HCF device 


* THigh = + 125°C for HCC device : + 85°C for HCF device 
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Input High 


Voltage 


1H 
The Noise Margin for both "1" and "0" level is . 1V min. with Voo 


VoH 
VoL 
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HCC/HCF4069UB 


= 20ns) 


25°C, C, = 50pF, R, = 200kQ, 


0.3%/°C values, all input rise and fall time 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp 


typical temperature coefficient for all Vpp 


Parameter 
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tpLH, tpH_| Propagation Delay Time 


Transition Time 


Typical Voltage Transfer Characteristics as a Fun- 


ction of Temperature. 


Minimum and Maximum Voltage Transfer Charac- 


teristics. 
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Typical Output Low (sink) Current Characteristics. 


Typical Current and Voltage Transfer Charac- 


teristics. 
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HCC/HCF4069UB 


Typical Output High (source) Current Charac- 


teristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 
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Typical Propagation Delay Time vs. Load Capaci- 


tance. 


Minimum Output High (source) Current Charac- 


teristics. 
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Typical Transition Time vs. Load Capacitance. 


Typical Propagation Delay Time vs. Load Capaci- 


tance. 
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HCC/HCF4069UB 


Typical Dynamic Power Dissipation/per Inverter vs. 


Frequency. 
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APPLICATIONS 


Typical Crystal Oscillator Circuit. 


V6HCC/ HCF4069UB 


High Input Impedance Amplifier. 


176 HCC / HCF4O069UB 


Variation of Normalized Propagation Delay Time 
(tPHL and teLH) with Supply Voltage. 
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Input Pulse Shaping Circuit (schmitt trigger). 
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LOWER SWITCHING POINT 
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DYNAMIC ELECTRICAL CHARACTERISTICS AND WAVEFORMS 


INVERTING 
OUTPUT 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Vin 
° 
Vin 


NOTE : 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 
AT Vpn OR Yss ss 5 -1993/6 
Yss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 


an Og 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


$-1994/2 
Vpp AND Vss. CONNECT 


ALL UNUSED INPUTS TO Vs 
EITHER Vpp OR Vs 
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4070B—QUAD EXCLUSIVE—-OR GATE 
4037B—QUAD EXCLUSIVE-NOR GATE 


a» MEDIUM-SPEED OPERATION tpxt = tpLH = 
70ns (typ.) AT Vcc = 10V, CL = 50pF 

a» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a OV, 10V AND 15V PARAMETRIC RATING 

a INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4070B/4077B (extended temperature 
range) and HCF4070B/4077B (intermediate tem- 
perature range) are monolithic integrated circuits, 
available in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. 


The HCC/HCF4070B contains four independent ex- 
clusive-OR gates. 


The HCC/HCF4077B contains four independent ex- 
clusive-NOR gates. 


The HCC/HCF4070B and HCC/HCF4077B provide 
the system designer with a means for direct imple- 
mentation of the exclusive-OR and exclusive-NOR 
function, respectively. For applications as Logical 
comparators, Adders/subtractors, Parity generators 
and_ checkers. 
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HCC4070/77B 
HCF4070/77B 


GATES 


(Plastic Package) 


(Ceramic Package) 


o 


M1 C1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


PIN CONNECTIONS 


11M=GOH 


WL FEOF 


$-1772" 


14 Vop 
13H 

12. G 

11 M=G@H 
10 L=E@F 
9 F 

8 E 


PC10720 
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HCC/HCF4070B/4077B 


FUNCTIONAL DIAGRAM 


S - 2267 Vss 


ALL INPUTS PROTECTED BY 
, K=C@0, L=E@F, M= GOH J =A@B, K=C@D, L = EOF, M=GOH COS/MOS PROTECTION NETWORK 


~ ae v =7 ,Vpp =14 
Veg =7, Yop =!4 5 -177011 ss « “00 $-1771/1 


ABSOLUTE MAXIMUM RATING 


Parameter 


Vopp * Supply Voltage: HCC Types 
HCF Types 
Vi Input Voltage 
DC Input Current (any one input) +10 
Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 


-55 to +125 
-40 to +85 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage tothe device This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification 1s not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 
Vb 
V 


Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
, 
p 


|_Vi__| Input Voltage 
Operating Temperature: HCC Types -55 to +125 “CG 
HCF Types -40 to +85 x 


TRUTH TABLES (1 of 4 gates) 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Symbol Parameter ae Hi | Tiow* | 25° | 
ae 0 | in [ws | [Typ [an Ma 
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Current 


Any Input 
Types 


a a a 


* TLow = -55 °C for HCC device: -40 °C for HCF device. 
* THIGH = +125 °C for HCC device: +85 °C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Vpo = 5 V, 2 V min. with Vpp = 10 V, 2.5 V min. with Vpp = 15 V 
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HCC/HCF4070B/4077B 
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DYNAMIC ELECTRICAL CHARACTERISTICS ( 
typical temperature coefficent for all Vop values is 03 
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Parameter 


Propagation Delay Time 


Transition Time 


sink) Current. 


( 


Typical Output Low 


Minimum Output High (source) Current Charac- 


teristics. 


See 2 ae 
Ponte sevae 


-Vos (V) 


Typical Output High (source) Current Charac- 


teristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 
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HCC/HCF4070B/4077B 


Typical Proagation Delay Time vs. Load Capacit- 


ance. 


Typical Transition Time vs. Load Capacitance. 
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Typical Dynamic Power Dissipation vs. Input Fre- 


quency. 


Typical Propagation Delay Time vs. Supply Volt- 
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HCC/HCF4070B/4077B 


TEST CIRCUIT 
Quiescent Device Current. Input Voltage. 


OUTPUTS 


Vin 
° 


&w > 
°o 
Vit 


NOTE ~ 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 


Vss AT Vpp OR Vss S -1993/4 


S-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
Oo, 


~-O- 


(@) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 
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4071B - QUAD 2-INPUT OR GATE 
4072B - QUAD 4-INPUT OR GATE 
4075B - TRIPLE 3-INPUT OR GATE 


2 MEDIUM-SPEED OPERATION tptH, trHL = 
6Ons. (typ.) AT Vpp = 10V 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

2 INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4071B/4072B and 4075B (extended 
temperature range) and HCF4071B/4072B and 
4075B (intermediate temperature range) are 
monolithic integrated circuits, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 


PIN CONNECTIONS 
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HCC4071B/72B/75B 
HCF4071B/72B/75B 


OR GATE 


(Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


The HCC/HCF4071B, 4072B and 4075B OR gates 
provide the system designer with direct implemen- 
tation of the positive-logic OR function and supple- 
ment the existing family of COS/MOS gates. 


S -2075/1 
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HCC/HFC4071B/72B/75B 


ABSOLUTE MAXIMUM RATINGS 
Total Power Dissipation (per package) 
Dissipation per Output Transistor 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 


Symbol} Parameter =| ate 
Vpp* | Supply Voltage : HCC Types — 0.5 to + 20 
HCF Types —-0.5 to +18 
pM | 
|__| OC Input Current (any one input) mA 
ihiee for Top = Full Package-temperature Range 
Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 
* All voltage values are referred to Vss pin voltage. 
RECOMMENDED OPERATING CONDITIONS 
Symbol Parameter | Value | Unit 
Vpp Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 


Operating Temperature :HCC Types — 55 to + 125 a 
HCF Types — 40 to + 85 


Typical Voltage and Current Transfer Typical Output Low (sink) Current Characterisitcs. 
Characteristics. 
G-2336 
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HCC/HCF4071B/72B/75B 


Typical Output High (source) Current Charac- 


teristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 
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Typical Propagation Delay Time vs. Load 
Typical Dynamic Power Dissipation vs. Frequen- 
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MICROELECTRONICS 
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HCC/HFC4071B/72B/75B 


SCHEMATIC DIAGRAMS 


4071B — 1 of 4 identical OR gates 


2(6,9,13) 
aA 


1(5,8,12) 


J= AtB 
LOGIC 1= HIGH 
LOGIC 0= LOW 


2 ALL INPUTS PROTECTED BY COS/MOS PROTECTION NETWORK 
S-2161 


4072B — 1 of 2 identical OR gates 


n n n n 
J= AeBeC*0 
LOGIC 1= HIGH 
LOGIC 0= LOW 
Yss 


# ALL INPUTS PROTECTED BY COS/MOS PROTECTION NETWORK 


4075B — 1 of 3 identical OR gates 


8(5,13) 
eA 


2(4 12) 
*B 


LOGIC 1 = HIGH 
LOGIC 0= LOW 


ss 
* ALL INPUTS PROTECTED BY COS/MOS PROTECTION NETWORK 
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HCC/HCF4071B/72B/75B 


et CeERECCOTEUCCCTEI ETS 
3 8)8|8 r ales 
+1 + 


= 15V 


10V, 2.5 V min with Vop 


* 


5V, 2V min with Vpp 


est Conditions 
(V) 
7 ann 
tol | 
1s] 
a 
2 n 
tof 
15{ | 
ae 
o| 
5| 
Gi cal 
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50} __ 
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Any Input 
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Tiow= — 55°C for HCC device : — 40°C for HCF device 
THigh= + 125°C for HCC device - + 85°C for HCF device 


IL Input Low 
Voltage 


1H 
The Noise Margin for both "1" and "0" level is 1V min. with Vop 


V 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
V 


Input Capacitance 
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HCC/HFC4071B/72B/75B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C_ = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values , all Se rise and fall time = 20ns) 


TEST CIRCUITS 


Quiescent Device Current. 


OUTPUTS 


Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS . 
S- 2079/1 
Yss 3° 
$-1992/ 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


S-1994/ 
Vop AND Vss. CONNECT . 


ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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MICROELECTRONICS 
4073B TRIPLE = 3-INPUT AND GATE 
4081B QUAD 2-INPUT AND GATE 
4082B DUAL 4-INPUT AND GATE 


» MEDIUM SPEED OPERATION -— teLH = 85ns 
(typ.) ; tpH. = 65ns (typ.) AT 10V 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

sw 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 

The HCC4073B, HCC4081B and HCC40828B (ex- 
tended temperature range) and the HCF4073B, 
HCF4081B and HCF40828B (intermediate tempera- 
ture range) are monolithic integrated circuits avail- 
able in 14-lead dual in-line plastic or ceramic pack- 


CONNECTION DIAGRAM 


June 1989 


SGS-THOMSON 


HCC4073B/81B/82B 
HCF4073B/81B/82B 


AND GATES 


EY 
(Plastic Package) 


(Ceramic Frit Seal Package) 


. ® 


C1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


ll 


age and plastic micro package. 

The HCC/HCF4073B, 4081B and 4082B AND 
gates provide the system designer with direct im- 
plementation of the AND function and supplement 
the existing family of COS/MOS gates. 


$-178241 S-1Bu4/1 
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HCC/HCF4073B/4081B/4082B 


ABSOLUTE MAXIMUM RATINGS 


symbol] Parameter =| ate Unit 
HCF Types —0.5to+18 V 
ee ipo DC Input Current (any one input) 
mw 
ct Es 


Prot Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature ‘HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage. 


°C 
°C 
°C 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Vopp Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 


Parameter V; O 
(V) 


Quiescent 
Current HCC 
Types | 0/15 


HCF : 
Output High 


Voltage 


baad es 
Ce) 
oO 


Output Low 
Voltage 


* Tow = — 55°C for HCC device - 40°C for HCF device 
* Thigh = + 125°C for HCC device + 85°C for HCF device 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 25V min. with Vpp = 15V 
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HCC/HCF4073B/4081B/4082B 


STATIC ELECTRICAL CHARACTERISTICS mn 


Test | Test Conditions —_| 
Symbol] Parameter | y, Nol |Voo| Trow* | 25°C | Tagh 
(V) (uA) | (V) yp. 
Input High aor 5 
Voltage ze 
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Input Low mae: 
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Output 
Sink 
Current 


Input 
Leakage 


ace 0/18 
Current Any Input 


| C, —_| Input Capacitance Any Input 


ae = — 55°C for HCC device : — 40°C for HCF device. 
* Thigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is 1V min with Vppo = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tm, = 25°C, C, = 50pF, typical temperature 
coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns, Ry = 200kQ) 


Symbol P t Test Conditions | Value 
ymbo arameter 
PV (V) Typ. | Max. | 


~~ a= 
S aee 
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HCC/HCF4073B/4081B/4082B 


Typical Output Low (sink) Current . 


Typical Voltage and Current Transfer Charac- 


teristics. 
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Current Charac- 


) 


Typical Output High (source 


teristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 


SS Se 
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-Vps (V) 
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Typical Propagation Delay Time vs. Load 


Capacitance. 


Current Charac- 


source) 


( 


Minimum Output High 


teristics. 
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Typical Transition Time vs. Load Capacitance. 


G-2007/ 


(ns) 


ane es 
140 eee eeeeense 


0 10 20 30 40 SO 60 70 80 C, (pF) 


TEST CIRCUITS 


Quiescent Device Current. 


Vop 
° INPUTS 


Yss 
$-1992/1 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


$-1994/2 
Vpp AND Vss- CONNECT 


ALL UNUSED INPUTS TO 
EITHER Vpp OR YVss 


HCC/HCF4073B/4081B/4082B 


Typical Dynamic Power Dissipation per Gate vs. 
Frequency. 


Prot s Se 
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Input Voltage. 


OUTPUTS 


VIL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
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a THREE STATE OUTPUTS 

» INPUT DISABLE WITHOUT GATING THE 
CLOCK 

a» GATED OUTPUT CONTROL LINES FOR EN- 
ABLING OR DISABLING THE OUTPUTS 

=» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» 5V, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 


DESCRIPTION 


The HCC4076B (extended temperature range) and 
HCC4076B (intermediate temperature range) are 
monolithic integrated circuit, available in 16 lead 
dual in line plastic or ceramic package and plastic 
micropackage. 


The HCC/HCF4076B types are four-bit registers 
consisting of D-type flip-flops that feature three-sta- 
te outputs. Data Disable inputs are provided to con- 
trol the entry of data into the flip-flops. When both 
Data Disable inputs are low, data at the D inputs are 
loaded into their respective flip-flops on the next po- 
sitive transition of the click input. Output Disable in- 
puts are also provided. When the Output Disable 
inputs are both low, the normal logic states of the 
four outputs are available to the load. The outputs 
are disabled independently of the clock by a high lo- 
gic level at either Output Disable input, and present 
a high impedance. 


September 1988 


HCC4076B 
HCF4076B 


4 BIT D TYPE REGISTERS 


(Plastic Package) (Ceramic Package) 


ne md 


M1 C1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC4076BF HCF4076BM1 
HCF4076BEY HCF4076BC1 


PIN CONNECTIONS 


OUTPUT Vop 
DISABLE RESET 


Q, DATA , 
Q. DATA 5 
DATA ; 
DATA 4 


C, ! DATA 


INPUT 


G» | DISABLE 


PC10850 
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HCC/HCF4076B 


FUNCTIONAL DIAGRAM 


DATA INPUT OUTPUT 
DISABLE DISABLE 


4D—-TYPE 


FLIP/FLOPS 
WITH 
AND-OR 
LOGIC 


$C05830 


ABSOLUTE MAXIMUM RATING 

Pp Parameter | ate |i 
HCF Types -0.5 to +18 V 

input Voltage 

DC Input Current (any one input) 


Total Power Dissipation (per package) 200 mW 

Dissipation per Output Transistor 

for Top = Full Package Temperature Range 100 mW 

Top Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 

Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. Thisis a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


| Symbol | Parameter 


Vpp Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 


Input Voltage v 


Top Operating Temperature: HCC Types -55 to +125 C 
HCF Types -40 to +85 C 


Oo oO 
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HCC/HCF4076B 
LOGIC DIAGRAM 


ry 
OUTPUT Jo 
DISABLE |N © 
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LC10730 


+ ALL INPUTS PROTECTED BY 
COS/MOS PROTECTION NETWORK 


TRUTH TABLE 


When either Output Disable M or N ts high, the outputs are disablesd (high impedance state). however sequential operation of the flip-flop is not affected. 
1 = High Level, 0 = Low Level, X = Don't Care, NC = No Change 
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HCC/HCF4076B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


| ‘Test Conditios —_—| Value 
Symbol| Parameter ee 
(HA) | (V) 8 | CRA e aat  e 
Quiescent ae Ps] | 5 |  foos| 5s | | 150] 
Current 0/10 
pubes ors} | Cf ts {| ao | foo4} 20 | | oo} 


ool | fot [too | [ooa| 100 | 3000) * 
-20 | [004] 20 | | 150 | 
40 | | 0.04 | 40 | 


Output High 
Voltage 


Output Low 
Voltage 


1 0.05 | 
Viv | Input High fosas[<i[s[as| [ssl | [ssl 
Voltage [eS een ef a Pe ah ee 
ae Es ee ee 
Input Low -—_ssoster{ sf} fis} } fas} {16 


Votage a Ts _ v 


Output 
Drive 
Current 


Output 
Sink 
Current 


j26| lool | 

ie 6s | | 24) || 
lit, i | Input Leakage Perrone) |e ms rs TEs 
Current rong} PM Ss | [aos] ato®[aosf [at | ua | 


lon, lot HCC 4 
atae frypes 8] ove || || soa] |atoe| soa) | ate] nm 

Current HCF 4 
Frome ons) ons | | as | [sto] [s10*| 210 


e| tap Capactarce || anpirpae [P11 s Tvs 1 Pepe 


* Tow = -55 °C for HCC device -40 °C for HCF device 
* Tigh = +125 °C for HCC device +85 °C for HCF device 
The Noise Margin for both "1" and "0" level is. 1V min with Vpp = 5 V, 2 V min with Vpp = 10 V, 25 V min. with Vop = 15 V 
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HCC/HCF4076B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


Propagation Delay Time 

(Clock to Q Output) 

Propagation Delay Time 

(Reset) 

3-State Output 1 or 0 to High Impedance Re = 1KQ 


3-State High Impedance to 1 or 0 Output Re = 1KQ 
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Clock Pulse Width 


Reset Pulse Width 


Data Setup Time ms 
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Data Input Disable Setup Time 
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Maximum Clock Frequency 
MHz 


—h | ok 
Oo |P 


Clock Input Rise or Fall Time 
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HCC/HCF4076B 


Typical Output Low (sink) Current Characteristics 
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Typical Maximum Clock Input Frequency vs Sup- 
ply Voltage 
GC33000 
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Minimum Output Low (sink) Current Charac- 
teristics 


Minimum Output High (source) Current Charac- 
teristics 


Typical Dynamic Power Dissipation vs _ Fre- 
quency 
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HCC/HCF4076B 


Typical Propagation Delay Time vs Capacitance Typical Transition Time vs Load Capacitance 
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WAVEFORMS 


a tset up (Dis) 


tset nF 


INPUT 
DISABLE 


OUTPUT 
os Fe “| f 


" THL 


Q QUTPUT PO 
10% 10% rr 
'PLH f wa i tP(H=1) 
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+ OUTPUT TIED TO Vop THROUGH 1KQ 


+# OUTPUT TIED TO Vsgg THROUGH 1K sviveee 
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HCC/HCF4076B 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


INPUTS 
O) 


INPUTS OUTPUTS 


Vi 
(e) 
ww 


° 


Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 


Vss 


NOTE: MEASURE INPUTS 

SEQUENTIALLY TO BOTH exeeis 
Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vos 

EITHER Vpp OR Vss 
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8-INPUT NOR/OR GATE 


=» MEDIUM-SPEED OPERATION teu, teLy = 75ns 
(TYP.) AT Vop = 10V 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

= 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 


= 100% TESTED FOR QUIESCENT CURRENT | ee 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- Pete reraas). etamnie Pat Sealreade) 
TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" Fi 
SERIES CMOS DEVICES" 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4078BF HCF4078BM1 
HCF4078BEY = HCF4078BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4078B (extended temperature range) and 
HCF4078B (intermediate temperature range) are NC =NO CONNECTION 
monolithic integrated circuit, available in 14-lead Smee 
dual in-line plastic or ceramic package, plastic 
micropackage. 


The HCC/HCF4078B NOR/OR Gate provides the 
system designer with direct implementation of the 
positive-logic-8-inpbut NOR and OR function and 
supplements the existing family of COS/MOS gates. 
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HCC/HCF4078B 


ABSOLUTE MAXIMUM RATINGS 


HCF Types — 0.5 to + 18 
|v, | inputvotage | = 05 tO V0 + 
ede 4 DC Input Current (any one input) +10 


Prot Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Vpp" 
V, 
100 
Top 
Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 


of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


* All voltage values are referred to Vss pin voltage. 


Operating Temperature : HCC Types —- 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


RECOMMENDED OPERATING CONDITIONS 


HCF Types 3 to 15 


Input Voltage 0 to Vop 


Operating Temperature :HCC Types —- 55 to + 125 
HCF Types — 40 to + 85 


oale lef 
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HCC/HCF4078B 


STATIC ELECTRICAL CHARACTERISTICS Sandie recommended operating conditions) 


| Test Conditions | Conditions ee 
wt 1 iit 


| Quiescent Cr es (025| [oot jo25| | 75 
HC 
Types | 0 


Current 


¢ [orto eo SO ee 
ons] | tts Tt | foot} ts || 80 
ozo] | tao] fT & | foo2| 5 | | 150] A 
(ost | ts} fa} foot | | 75 


. || 30 | 
Von | OutputHigh = fos] tt { 5 [495] [4o5{ | | 495] 


Votage “eta ie ie 
eT fst tert fot tet ta] + 
vote roof [<r] 0 Joos] | [oos| [00s] v 

sof [<r] as] _[oos| | [00s [00s 

vn [woutrign | _[osas[<r|s as] es} | [es] 
I vote = [| we [esto] 7] 17] | _[7]_] v 

Fenssfer pasar] af | Pa [ _ 

SBR Eieret tet ttt te 
vote = [Ton [esp] |s] | [se] [es] v 
Chess pupet ee 

frs[_25 | [s|-2| [-se|-aa| Prag] 

Dive luce [os] 46 || 5 Food Fos -1| Foe 

Types[ono| o5 | [10 |-16| |-13|-26| |-o9| 

ons] 135 | | 15 |-42| |-s4|-6a] _|-e4l 

vs| 25 | | 5 Frsof rag-a2| _[-14] 

wer [ors] 46 | | 8 ose [oaal-1| foal _ 

Types|ono| 95 | [10 |-19] |-11|-26] _|-o9| 

fons| 195 | [15 |-a6| |-a0|-6e| _[-24] 

ion [Out |. [os| os | [5 [oes] (os{ 1 | foas[ 

sink (HEC Tonio] os | | a] 16] [19] 26]| [oo] 
os|1s | [v5 [42] [e4[oe| [eal | 

, (ust 04 | [5 [ose] [oas[ 1 [ [ose] 

AC 

ras | [so [es] [ea] 


Mis Ti 18 + 0.1 +10-5| + 0.1 +1 
Leakage | Types Any Input 


* Tuow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vop = 10V, 2.5 V min. with Vop = 15V. 
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HCC/HCF4078B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam, = 25°C, C. = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Typical Output Low (sink) Current Characteristics. Minimum Output Low (sink) Current Charac- 
teristics. 
ioe isi G 2397 
ERT “FER ii 
eae HS - | a 
GS: 
? eee me : im 
= EAH ee 
ECA er . 
ed anaes eel 
AEE : 
2) oc oeneeeee 2 Z 
0 0 2 4 6 8 ww 12 Vos (V) 
Typical Output High (source) Current Charac- Minimum Output High (source) Current Charac- 
teristics. teristics. 
0 -2338 0 G-2339 
Pan. See “lon WNL + 
tos NSS NSS 2 
aan HAR HE aes ae 
\ | 
» TAN > aN Z 
| IN pele 
eG ee 
ae aim 
20 eel 10 me 
ane ae 
eee t ae 
ae a ae 
asnz 
30 an 15 4 
0 5 10 ~Vos (V) 
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HCC/HCF4078B 


Typical Transition Time vs. Load Capacitance. 


Typical Voltage Transfer Characteristics 


(NOR output). 


5 TAT rs 
8 ‘ \ & 
1 wd 
oO (s) 
4 
<< 
L 9 
ones 3 
Peek 
Poa tile eet . 
PERCE 8 
es 2 
cae Fan a 8 
ecaeinicn 
a pase sie S 
Ge Cad : 
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2Ee 
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Typical Power Dissipation vs. Frequency. 


Typical Propagation Delay Time vs. Load 


Capacitance. 


LEE NT” 


teye | | 
{ns) Peeled 


mi tae A Ia ON ‘iaee 


RSet SER See ie 
ae heel eeee 
pete i tes et Ee Te I aig ay: 
an aR eRe eRe eee 
Sasa seesaee 


120 


tl 25°C 


“ie SOpF —— 


RRR eee Gelceaeee 
8 s-—\——_ + | -| 4b EH 


4 68 
: f, (kHz) 


4 686 


10 


80 C_ (pF) 


20 
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HCC/HCF4078B 


TEST CIRCUITS 
Quiescent Device Current. Input Voltage. 


INPUTS OUTPUTS 


Vi 
oO 


> 


(o) 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


Vss Vss S-2079/1 


$-1992/1 


Input Current. Dynamic Power Dissipation. 


INPUTS 


(@) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


-1994/ 
Vpp AND Vsg. CONNECT Pine 


ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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HCC/HCF4085B 


DUAL 2-WIDE 2-INPUT AND-OR-INVERTER GATE 


» MEDIUM-SPEED OPERATION -— tent = 90ns ; 
tpLH = 125ns (TYP.) AT 10V 

a INDIVIDUAL INHIBIT CONTROLS 

a» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a SV, 10V, AND 15V PARAMETRIC RATINGS 

» INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4085B (extended temperature range) and 
HCF4085B (intermediate temperature range) are 
monolithic integrated circuit, available in 14-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. 

The HCC/HCF4085B contains a pair of AND-OR- 
INVERT gates, each consisting of two 2-input AND 
gates driving a 3-input NOR gate. Individual inhibit 
controls are provided for both A-O-I| gates. 


September 1988 


(Plastic Package) (Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4085BF HCF4085BM1 
HCF4085BEY HCF4085BC1 


PIN CONNECTIONS 


E1=INHt- AIBI. 
«C101 


E2 =INH2.A2B2. 


1/8 


423 


HCC/HCF4085B 


LOGIC DIAGRAM 


INHIBIT 1 ! 
Al 
61 


c1 
D1 


INHIBIT 2 
A2 


B2 


C2 
D2 


E = INHIBIT «A8-CD 
LOGIC 1 = HIGH 
LOGIC 0=LOW 

S- 2073 


ABSOLUTE MAXIMUM RATINGS 


[symbol] Parameter | Vatu 

Supply Voltage : HCC Types V 
HCF Types —0.5to+ 18 V 

v 

ile =. | DC Input Current (any one input) 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types - 40 to + 85 °C 
Storage Temperature 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This Is a stress rating only 
and functional operation of the device at those or any other conditions aboves those indicated in the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Parameter | Value Unit 
Vop Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 


Operating Temperature :HCC Types -— 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


2/8 {yz SGS-THOMSON 
7 iwicrostectRowmes 
424 


HCC/HCF4085B 


SCHEMATIC DIAGRAM 


INHIBIT 1 


PIN 14 =Vyy 
PIN 7 =Voc 


ALL INPUTS PROTECTED BY 
1 STANDARD COS/MOS PROTECTION 
INHIBIT 2 O NETWORK 
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HCC/HCF4085B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Value 

Ms Ei Vop re a. Ie Were ee eg ow 

ae ie Mae Mn Tye, fan {Min 

Ps | yi | fooe] 1 
wee ee a ee 
Pee AGE Nat eee a) eo 
| fj 20] | 2 | |o04| 20 | | 600] uA 
P| a ioe] 4) aor 
po} je | foca} ¢ | | 60_ 
s| | 16 | joo] i6 | | 120 | 


tat] Parameter 


Dowel 
Current 


HCC | 0/1 
cS 


a4 

< 

Oo 
@ 


(=) 
Ol} O 


() 


0/2 


Output High 
Voltage 
Output Low 
Voltage 
15/0 
am 
Voltage —_ 
Et 
|| 4. 
a 
| fsa. 


Input Low 
Voltage 


2S 
RB-n 
i?) 


on ro) 

A1uala 

a | oS | ™ 

w/o] 

on ol 
co 
oi 
> 
(ce) 
ol 


— 


BBE 
x 
(o>) 
ANINIANITAIA 
= {4 |] oa 


Oo 
© 
oO 


I 
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| 
(o>) 
o 
bh 
| 
oO 
Ol 
—_ 
| 
woh. . 
| 
o>) 
wo 
o> 


= 
[o) 
™—™ 
(o>) 


A 
—, 
= 
oO 
a) 


& 
on 
~ 
io) 
on 


—, 
PPO len 


Output 


Drive 0/5 


Current 
S$} 0/10 


as —_ —_—k —_s —s —_—, — 
—, 

om | ees on wo | a 
on 


NIN IAN [TA ITA TA 
—_a | wf wf wf ww] 


co) 
~ 
—_— 
2 


(15 [-42|  |-3a|-e8|  |-24| | 


Eo 
5 |_| 15|-36| |-s0|-68||-2a]___ 
| | 5 joes] lost| 1 | [ose] | 
| {tlre} [13 {26| [oo] 

5 | |[i[42] [s4{es} [aa] | 
| 04 | | 5 jose] fo4ss[ 1 | [ose] | 
Eee 
0/15 = Seen Pa | 15 | 


ee Lo eeL bebe Le 
g Any Input A 
[feel fell Tos | 7 


ae Lae ee 


*  Tlow =-— 55°C for HCC device « — 40°C for HCF device. 
*  TrHigh = + 125°C for HCC device . + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is 1V min with Vop = 5V, 2V min with Vop = 10V, 2.5min with Vpp = 15V 


Oo 
= 
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SI 0/10 
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HCC/HCF4085B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam, = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns) 


Parameter 


2 
S58 
aang 


i Sane 


/ 
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HCC/HCF4085B 


Minimum and Maximum Voltage Transfer Characteristics with Test Circuit. 


G-2251 


Yo 


FH etiecahie Pause 


Minimum Output Low (sink) Current Charac- 


teristics. 


Typical Output Low (sink) Current Characteristics. 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Ouput High (source) Current Charac- 


teristics. 


Vos (V) 


10 


-Vps (VY) 


10 
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HCC/HCF4085B 


Typical Data Low-to-high Level Propagation 


Delay Time vs. Load Capacitance. 


Typical Data High-to-low Level Propagation Delay 


Time vs. Load Capacitance. 


ze g {anem AAA a < 
co . aco aE S 
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Typical Transition Time vs. Load Capacitance. 


aS see Neo 


LIN mV iee 


16 Vpp (v) 


INC mene 


wi 
INS 


70 80 C (pF) 


14 


12 


10 


(ns) 
00 
60 
0 
80 
0 
00 
10 
0 
0 


20 3 40 SO 60 
Typical Data Propagation Delay Time vs. Supply 


Voltage. 
6 
Typical Power Dissipation vs. Frequency. 
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HCC/HCF4085B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


OUTPUTS 


Viq 
wp» 


° 
Vie 


NOTE : 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 
F AT Vop OR Ves 5 -1993/6 
SS 
S-1992/1 


Input Current. 


INPUTS 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vs 
EITHER Vpp OR Vss 


$-1994/2 
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EXPANDABLE 4 WIDE 2 INPUT 
AND OR INVERT GATE 


a MEDIUM SPEED OPERATION: teut = 90ns; 
tPLH = 140ns (TYP.) AT 10V 

a INHIBIT AND ENABLE INPUTS 

a BUFFERED OUTPUTS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHACACTERISTICS 

a SV, 10V, AND 15V PARAMETRIC RATINGS (Plastic Package) (Ceramic Package) 

a INPUT CURRENT OF 100nAAT 18V AND 250C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 


» MEETS ALL REQUIREMENTS OF JEDEC TEN- od 
TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF ’B 
’ SERIES CMOS DEVICES " M1 C1 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
HCC4086BF HCF4086BM1 
HCF4086BEY HCF4086BC1 
PIN CONNECTIONS 
DESCRIPTION 
The HCC4086B (extended temperature range) and Ace 
HCF4086B (intermediate temperature range) are cael 
monolithic integrated circuit, available in 14 lead == 
dual in line plastic or ceramic package and plastic oy eee 
micropackage. 


9 H 


The HCC/HCF4086B contains one 4 wide 2 input 
AND OR INVERT gate with an INHIBIT/EXP input 
and an ENABLE/EXP input. For a 4 wide A-O-I func- 
tion INHIBIT/EXP is tied to VSS and ENABLE/EXP 
to VDD. See application and its associated explana- 
tion for applications where a capability greater than 
4 wide is required. 


8 G 
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HCC/HCF4086B 


FUNCTIONAL DIAGRAM 


LOGIC 1 = HIGH 

LOGIC 0= LOW 

Vss = 7 

NC <= 
ENABLE/EXP 


J = INHIBIT +ENABLE +A8+CO+EF+GH 


ABSOLUTE MAXIMUM RATING 


'Symbol| Parameter | ate | nit_ 
a 


Supply Voltage: HCC Types -0.5 to +20 V 
HCF Types -0.5 to +18 V 

input Voltage -0.5 to Vop + 0.5 
| oo | DC Input Current (any one input) + 10 mA 


Prot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 

for Top = Full Package Temperature Range 100 mW 

Operating Temperature: HCC Types -55 to +125 "C 

HCF Types -40 to +85 °C 


Vpp * 
V, 
Top 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification Is not implied Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage: HCC Types 
HCF Types 


Input Voltage 


y 


Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
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HCC/HCF4086B 


SCHEMATIC DIAGRAM 


2) 
On 


o 
Oe 


ALL INPUTS PROTECTED 
BY COS/MOS PROTECTION 
NETWORK 


Yoo 


ee < 
Ww 
ui 


PIN 14 Yop 
PIN 7 Vss 
INHIBIT/EXP 
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HCC/HCF4086B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditios 


Quiescent 
Current 


—~ 


—= 


—- 


— 


=m) em 


Output High 
Output Low 
Input High 


Voltage 


VoH 
VoL 
Vin 


rr 


= 


Input Low 


Vit 


© 


co) 


oO 


oO 


Any Input 


-55 °C for HCC device: -40 °C for HCF device. 


* TLow 


* THIGH 


+125 °C for HCC device +85 °C for HCF device 


The Noise Margin for both "1" and "0" levelis 1V min. with Vop 


5 V,2V min wth Vpp = 10 V, 2.5 V min. with Vop 


MICROELECTRONICS 
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HCC/HCF4086B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


| [Vp (v)| Min. | Typ. | Max. _ 
Propagation Delay Time (Data) ma 


Propagation Delay Time (Data) 


Propagation Delay Time (Inhibit) 


Propagation Delay Time (Inhibit) 


Transition Time 


Typical Output Low (sink) Current Characteristics Minimum Output Low (sink) Current Charac- 


teristics 


To. 
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Minimum Output High (source) Current Charac- 


teristics 


10 20 30 40 50 60 70 60 C, (pF) 


0 


MICROELECTRONICS 
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16 Vpp(¥) 


HCC/HCF4086B 


Typical Output High (source) Current Charac- 


teristics 
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HCC/HCF4086B 


Typical Powwer Dissipation vs Frequency 
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Typical Voltage and Current Transfer Characteristics and Tast Circuit 
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HCC/HCF4086B 


APPLICATION 
Two 4086B Connected as an 8 Wide 2 Input A-O-| Gate 


INHIBIT/EXP 1 INHIBIT/EXP 2 


Vs Yss 
Al A2 


61 62 


c1 C2 
01 02 


£1 E2 
Fi F2 


G1 
H1 H2 


VoD ENABLE/EXP 2 
ENABLE/EXP1 


J2 =Al B1-C1 DI-Et F1+G1 HIeA2 B2+C2 02-E2 F2+G2 H2 $-2152 


This application shows two HCC/HCF4086B utilized to obtain an 8-widee 2 input A-O-I function. The output (J1) of one HCC/HCF4086B is fed directly 
to the ENABLE/EXP 2 line of the second HCC/HCF4086B. In a similar fashion, any NAND gate output can be fed directly into the ENABLE/EXP input 
to obtain a 5 wide A-O-I function. In addition, any AND gate output can be fed directly into the INIBIT/EXP input with the same result. 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


Vop 
0 INPUTS 
OUTPUTS 


iH 
> 


°o 
ViL 


NOTE 
TEST ANY COMBINATION 


OF INPUTS 
Vs S-2079/1 


$-1992/1 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 


SEQUENTIALLY TO BOTH 

Yop AND Vss-. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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BINARY RATE MULTIPLIER 


=» CASCADABLE IN MULTIPLES OF 4-BITS 

= SET TO "15" INPUT AND "15" DETECT OUT- 
PUT 

2 QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

=» STANDARDIZED SYMMETRICAL OUTPUT : 
CHARACTERISTICS | | 

2 INPUT CURRENT OF 100nA AT 18V AND este PAGS) (Ceramic Package) 
25°C FOR HCC DEVICE 

= 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, “STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF “B" 
SERIES CMOS DEVICES" 


(Chip Carrier) 


ORDER CODES : 
HCC4089BF HCF4089BEY 
HCF4089BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4089B (extended temperature range) and 
HCF4089B (intermediate temperature range) are 
monolithic integrated circuit available in 16-lead 
dual in-line plastic or ceramic package. 

The HCC/HCF4089B is a low-power 4-bit digital 
rate multiplier that provides an output pulse rate that 
is the clock-input-pulse rate multiplied by 1/16 times 
the binary input. For example, when the binary input 


number is 13, there will be 13 output pulses for every CLEAR 

16 input pulses. _ | 
The HCC/HCF4089B has an internal synchronous ener 

4-bit counter which, together with one of the four bi- heen 

nary input bits, produces pulse trains as shown in ea 

timing diagram. (caney) STROBE 

If more than one binary input bit is high, the resulting CLOCK 


pulse train is a combination of the above separate 
pulse trains. This device may be used to perform 
arithmetic operations (add, subtract, divide, raise to 
a power), solve algebraic and differential equations, 
generate natural logarithms and trigonometric func- 
tions, A/D and D/A conversions, and frequency di- 
vision. 
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FUNCTIONAL DIAGRAM 


BINARY RATE 
SELECT 
INPUTS 


INHIBIT IN| 44 
(CARRY) 


RATE SELECT 
LOGIC 


BINARY 
COUNTER 


RATE OUTPUTS 


INHIBIT OUT 
(CARRY) 


ABSOLUTE MAXIMUM RATINGS 


Symbol| = siParameter =| Value | nit 
V Supply Voltage .HCC Types — 0.5 to + 20 V 
HCF Types -0.5to+18 V 

ves 


DD* 
V; Input Voltage — 0.5 to Vpp + 0.5 
Top 


| li | DC Input Current (any one input) 


Prot Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This !s a Stress rating only and 
functional operation of the device atthese or any other conditions above those indicated in the operational sections of this specification Is not implied. 
Exposure to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


V Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 
| Vi_| Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 . 
HCF Types — 40 to + 85 
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HCC/HCF4089B 


LOGIC DIAGRAM 


10 12 
STROBE CASCADE 


SYNCHRON- 
OUS 4-8IT 
BINARY 


4 
SET 10°15" G COUNTER 


WHIBIT IN — >> 


TRUTH TABLE 


aia of Pulses or Input Logic Level Number of ee or Output Logic Level 
= low ; 1 = high ; X = don't care) = low ;H =high 
INH "45" 
Pox | ore oe [sx [ae our oor | a [a 


Cc 
eC 


c © NOOO On—- rT 
wo © NOOO on—_L 


ee 
-+O 
-O 


oo°0o°o oo°o°o oOO0°O oka toex=) 
— 


-OO ooo°o oe tek) oleae xe) oe kako) 
a 
oi GW P 
a ae eS 
of Gh 


ooO°o oo0o°o ooo°o oleate ko) OOOO 


0 
0 
0 
) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 


-O0O oka ks) oketeke) oo0o°o ole take) Oooo 


ooo ook. 
ooo 


* Output same as the first 16 lines of this truth table (depending on values of A, B, C, D). 
* Depends on internal state of counter. 
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HCC/HCF4089B 


TIMING DIAGRAM 


CLOCK 


COUNTER 
STATE 


(LS8) INPUT *% 
A=H Be ee L 
INPUT 8-H 

INPUT C-H 

(MSB) INPUT 

D-H 


% AN OUTPUT BIT MAV BE FILLED IN THIS COUNTER STATE BY A LESS SIGNIFICANT HCC - WCF 40898 


CASCADED IN THE ADD MODE 
2282 


STATIC ELECTRICAL CHARACTERISTICS ane recommended operating conditions) 


Test | Test Conditions —_| Value 
0 ; [Max. 
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Ss 


Output High 
Voltage 


A r= 
Nin 


A 
— 
>< 
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—_—, 
ue wo iN ni 
on oi 
ice) 
on 


Oo 
~~ 
wh, 
(2) 


oO 
Add rs 
Olan 


—k | ok 
on};]o 
— | ™ 
oO}o 


Output Low 
Voltage 
Input High 
Voltage 
Input Low 
Voltage 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device - + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V. 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Symbol Parameter 


Vi | Vo |lol|Voo| Trow’ | 25°C | Tain” 
(vy) } () | way] ™) ? 


Output 
Sink 
Current 


Leakage 
Current 


* TLow = — 55°C for HCC device : — 40°C for HCF device. 
* Trgh = + 125°C for HCC device . + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V. 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, ail input rise and fall times = 20ns) 


Test Conditions 
Symbol Parameter 


3 
“< 
cd 


=| 
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teu_, tpLH| Propagation | Clock to out 
Delay Time 
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Cascade to out 
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HCC/HCF4089B 


at aime ELECTRICAL CHARACTERISTICS (continued ) 


[symbot | Parameter pest Coneivens 
PV CW) Min. | Typ. | Max. | 


—eacacace-+ HE 


Maximum Clock Frequency 


Clock Pulse Width 


tr, te Clock Rise or Fall Time 


| 15 | co | 30 | 

Level to Low Level | 10 | 40 | 20 | | 

| 15 | 20 | to | 

ta | Inhibit, Input Removal Time | 5 | 240 | 120] | 
| io | 130 | 65 | | 

so [ss 


Minimum Set Removal Time | 5 | 150 | 75 | | 


| —— ae 
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HCC/HCF4089B 


APPLICATION NOTES 


For words of more than 4 bits, HCC/HCF4089B devices may be cascaded in two different modes : an Add 
mode and a Multiply mode. 


Two HCC/HCF4089B’s cascaded in the "Add" mode with a preset number of 189. 


a 
MOST SIGNIFICANT LEAST SIGNIFICANT Nota . 
OIGIT DIGIT 


In the Add mode some of the gaps left by the more 
significant unit at the count of 15 are filled in by the 
less significant units. For example, when two units 
are cascaded in the Add mode and programmed to 
11 and 13, respectively, the more significant unit will 
have 11 output pulses for every 16 input pulses and 
the other unit will have 13 output pulses for every 
256 input pulses for a total of 

11 , 13 _ 189 

16 256 256 


Two HCC/HCF4089B’s cascaded in the Multiply mode for Multiplication of two variables A and B with loop 
circuit control. 


N=A-B 
HCC - HOF 40898 K=16 
N_ INTEGER 


When the loop stabilies rate R2 = rate R3, thus fclock ( a = ) = folock ( 48 ) therefore N = A.B. 
8/9 . 
od °/6° ooo 
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HCC/HCF4089B 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Yop 
O INPUTS 


INPUTS OUTPUTS 


Vi 
(o} 


ww > 
fo} 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


v : 
Vss SS S-2079/1 


$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
(@) 


Saas 


(o) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Yss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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QUAD 2-INPUT NAND SCHMIDT TRIGGERS 


a SCHMITT-TRIGGER ACTION ON EACH INPUT 
WITH NO EXTERNAL COMPONENTS 

» HYSTERESIS VOLTAGE TYPICALLY 0.9V AT 
Vpop = 5V AND 2.3V AT Vpp = 10V 

a NOISE IMMUNITY GREATER THAN 50% OF 
Vpp (typ.) 

a NO LIMIT ON INPUT RISE AND FALL TIMES (Plastic Package) 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 


(Ceramic Frit Seal Package) 


‘ M1 C1 

25°C FOR HCC DEVICE | ere cae 
= 100% TESTED FOR QUIESCENT CURRENT MOORE) eee eee 
= MEETS ALL REQUIREMENTS OF JEDEC TEN- seca OROER CODES: 

TATIVE STANDARD N’. 13A, "STANDARD 

SPECIFICATIONS FOR DESCRIPTION OF "B" pepsteeee CRO ee! 

SERIES CMOS DEVICES" 

PIN CONNECTIONS 

DESCRIPTION 


The HCC4093B (extended temperature range) and 
HCF4093B (intermediate temperature range) are 
available in 14-lead dual in-line plastic or ceramic 
package and plastic micropackage. The 
HCC/HCF4093B consists of four Schmitt-trigger cir- 
cuits. Each circuit functions as a two-input NAND scoso90 
gate with Schmitt-trigger action on both inputs. The 
gate switches at different points for positive and 
negative-going signals. 

The difference between the positive voltage (Vp) 
and the negative voltage (Vn) is defined as hys- 
teresis voltage (Vu) (see fig. 1). 
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FUNCTIONAL DIAGRAM 
1 of 4 Schmitt triggers 


V 
1(5,8,12)© 3(4,10.11) 
O fee 
2(6,9.13)O 
*ALL INPUTS PROTECTED BY COS/MOS 


DO 
STANDARD PROTECTION NETWORK gem Vss 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types -— 0.5 to + 18 
Input Voltage 


Pon | DC Input Current (any one input) 
Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


Storage Temperature — 65 to + 150 °C 


Stresses above those listed under "Absolute Maximum Ratings "may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


symbol] —SSSC*avameter TSC atest 
Vop_ | Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 


Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
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HCC/HCF4093B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Symbol] Parameter i ee ee ee eee ee ee 
tt 2 {Min |Max.} Min. [Typ. Max. Min. {Max. 


Quiescent ais ae fe NPT cs D020 fe 2) 800) 
Current [HCC CC an Se a Oe oe ea a a 
Types}ois| | St 15 || 4 Tf oa | 4 | 120 | 
| tf 20 | | 20 | foo4| 20 | | 600} pA 


a 
foio} 


Positive Trigger | a | | 
Threshold Voltage} a | ss 


(20 [36 | 22 | 36 
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Negative Trigger = 
Threshold Voltage} a | sf 
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O1}O 
aw) 
o1 


oO 
(ee) 
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Hysteresis Voltage 
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Nh 

Oo 
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a Pd ccd G2 |WI}ON {19 [RS | 
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_— 
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ol 

& 

ice) 
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OutputHigh = [v5 | ct | 5 | 4.95 | 

Voltage jo/io| txt | 10 | 9.95 | 
fois] ct | 15 | 

Output Low ps | = t<t| 5 |  foos| | foo} | 0.05 | 


fos] 46 | | 5 - oes [osil-1] | 036 

ono} 95 || 10 |-16| |= 13|-26) 

o/i5| 135 | | 15 |-42|  |-34|-68 

ros|25 | | 5 -153|__[-1.36|-32| 
HCF [o/5| 46 | 5 052 oa -1 | ose 
Types oro} 95 | {to [-18| _|-s.tf-26) __|-oa7 __ 
(o/i5| 135 | | 15 |-36| [-30/-68] |-24[ 


a : input on terminals 1, 5, 8, 12 or 2, 6, 9, 13 ; other inputs to Vop. 

b : input on terminals 1 and 2, 5 and 6, 8 and 9, or 12 and 13 ; other inputs to Vopp. 
* TLow = —55°C for HCC device : -40°C for HCF device. 

* THigh = +125°C for HCC device : +85°C for HCF device. 


Current 


(0.05 | | 0.05 | 
| 25 | | 5 |-2|  j-16/-32) [1-115] | 
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STATIC ELECTRICAL CHARACTERISTICS ( continued) 


Test Conditions 
Parameter 


Output 
Sink 
Current 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values , all input rise and fall time = 20ns) 


jsymbot] Parameter 


Propagation Delay Time 
Transition Time 


Figure1 : Hysteresis Definition, Characteristics and Test Setup. 


(a) Definition of Vp, Vn and Vu (b) Transfer characteristics of 1 of 4 gates 
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(c) Test setup Figure 2 : Input and Output Characteristics. 
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Figure 5 : Typical Output Low (sink) Current Char- Figure 6 : Minimum Output Low (sink) Current Char- 
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Figure 7 : Typical Output High (source) Current Figure 8 : Minimum Output High Current Charac- 
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Figure 11 : Typical Trigger Threshold Voltage 


vs.Vpp 
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Figure 13 : Typical Dissipation Characteristics. 
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Figure 12 : Typical per cent Hysteresis vs. Supply 
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Figure 14 : Power Dissipation vs. Rise and Fall 
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APPLICATIONS 
Figure 15 : Wave Shaper. Figure 16 : Monostable Multivibrator. 


TO CONTROL 
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Figure17 : Astable Multivibrator. 
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TEST CIRCUITS 


Figure18 : Quiescent Device Current. Figure 19 : Input Leakage Current. 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 
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: Data in the storage register appears at the outputs 


— 


ky, SGS-THOMSON 
7 iwicrogLectromes HCC/HCF4094B 


8-STAGE SHIFT-AND-STORE BUS REGISTER 


a 3-STATE PARALLEL OUTPUTS FOR CON- 
NECTION TO COMMON BUS 

» SEPARATE SERIAL OUTPUTS 
SYNCHRONOUS TO BOTH POSITIVE AND 
NEGATIVE CLOCK EDGES FOR CASCADING 

s MEDIUM SPEED OPERATION 5MHz AT 10V . 

; ep papel rca as Ore (Plastic Package) § (Ceramic Frit Seal Package) 

a» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 


c 

= 100% TESTED FOR QUIESCENT CURRENT eee 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- (Nacro Fackage) = (Plastic Chip Carrier) 

:TATIVE STANDARD N°. 13A, "STANDARD ORDER CODES: 
SPECIFICATIONS FOR DESCRIPTION OF "B" HCC4094BF  HCF4094BM1 


SERIES CMOS DEVICES" HCF4094BEY HCF4094BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4094B (extended temperature range) and 
HCF4094B (intermediate temperature range) are 
monolithic integrated circuits available in 16-lead 
dual in-line plastic or ceramic packageand plastic 
micropackage. 


The HCC/HCF4094B is an 8-stage serial shift 
register having a storage latch associated with each 
stage for strobing data from the serial input to paral- 
lel buffered 3-state outputs. The parallel outputs 
may be connected directly to common bus lines. 
Data is shifted on positive clock transitions. The data 
in each shift register stage is transferred to the 
storage register when the STROBE input is high. 


whenever the OUTPUT-ENABLE signal is high. 
Two serial outputs are available for cascading a 
number of HCC/HCF4094B devices. Data is avail- 
able at the Qs serial output terminal on positive clock 
edges to allow for high-speed operation in cascaded 
systems in which the clock rise time is fast. The 
same serial information, available at the Q’s terminal 
on the next negative clock edge, provides a means 
for cascading HCC/HCF4094B devices when the 
Clock rise time is slow. 
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HCC/HCF4094B 


FUNCTIONAL DIAGRAM 


Q's 


8 - STAGE SERIAL 


SHIFT 
REGISTER ale 


Qs 


8-BIT 
STROBE STORAGE 
REGISTER 


OUTPUT 3 - STATE 
ENABLE OUTPUTS 


PARALLEL OUTPUTS Q1- 08 
(PINS 4,5,6,7, 14,13, 12,11, RESPECTIVELY) 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types 
HCF Types -0.5to+18 

| vi | inputvotage = 05 t0 Vow + 0.5 

al DC Input Current (any one input) 


Vi, 
Prot Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 m 
Top Operating Temperature : HCC Types — 55 to + 125 _ 
HCF Types — 40 to + 85 a 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage. 


A 
C 
Cc 

°C 


RECOMMENDED OPERATING CONDITIONS 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types ~ 40 to + 85 
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HCC/HCF4094B 


LOGIC DIAGRAMS 
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TIMING DIAGRAM 


DATA IN 


INTERNAL QI 


OUTPUT Q1 


INTERNAL Q7 
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OUTPUT Q7 


SERIAL 
OUTPUT Qs5 
SERIAL 
OUTPUT Q's 
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HCC/HCF4094B 


TRUTH TABLE 


TRUTH TABLE 


Outputs 
Enable 


A = Level Change Logic 1 = High 

X = Don't Care Logic 0 = Low 

NC = No Change 

OC = Open Circuit 

* At the positive clock edge information in the 7th shift register stage ts transferred to the 8th register stage and the Qs output 


Serial Outputs 


Parallel Outputs 
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HCC/HCF4094B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Input Capacitance 


* TLow = — 55°C for HCC device : — 40°C for HCF device 


: Thigh 


= 15V 


= 10V, 2.5V min. with Vpop 


5V, 2V min with Vop 


+ 125°C for HCC device : + 85°C for HCF device 


The Noise Margin for both "1" and "0" level is . 1V min with Vop 
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HCC/HCF4094B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values , all input rise and fall time = 20ns) 


PLH, tpH_| Propagation Delay Time Clock to 
Serial Output Qs 
; Propagation Delay Time Clock to 
Serial Output Q's 
Propagation Delay Time Clock to 
Parallel Output 
: Propagation Delay Time Strobe 
to Parallel Output 
Propagation Delay Time Output 
Enable to Parallel Output : 
Output High to High Impedance 
tpLz Out Low to High Impedance 
Strobe Pulse Width 
Clock Pulse Width 
Data Setup Time 


Clock Input Rise or Fail Time 


Maximum Clock Input Frequency 


Test Conditions 
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HCC/HCF4094B 


Minimum Output Low (sink) Current Charac- 


teristics. 
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Typical Output Low (sink) Current Characteristics. 
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HCC/HCF4094B 


Clock-to-parallel Output Propagation Delay vs. CL. Strobe-to-parailel Output Propagation Delay vs. CL. 
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HCC/HCF4094B 


TYPICAL APPLICATION 
REMOTE CONTROL HOLDING REGISTER 


DIGITALLY CONTR 
samen MED DIGITALLY CONTROLLED DIGITALLY CONTROLLED 


(REQUIRES CONTINUOUS EQUIPMENT EQUIPMENT 
DIGITAL CONTROL } 


HCC -HCF 40948 


STROBE CLOCK 


CONTROL 
& 


SYNC 
CIRCUITRY 


DATA CLOCK 


FROM REMOTE 
CONTROL PANEL 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


OUTPUTS 


ww 
° 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
v S- 2079/1 
ss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 


ae One 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Ves 
EITHER Vpp OR Vss 
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HCC/HCF4095B 
HCC/HCF4096B 


GATE J-K MASTER-SLAVE FLIP-FLOPS 


a 16 MHz TOGGLE RATE (typ.) AT 
Vop - Vss = 10V 

a GATED INPUTS 

a QUIESCENT CURRENT SPECIFIED TO 20v 
FOR HCC DEVICE 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nAAT 18V AND 250C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No 13 A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4095B/4096B (extended temperature ran- 
ge) and HCF4095B/4096B (intermediate tempera- 
ture range) are monolithic integrated circuits, 
available in 14 lead dual in-line plastic or ceramic 
package and plastic micropackage. 


The HCC/HCF4095B and HCC/HCF4096B are J-K 
Master-Slave Flip-Flops featuring separate AND 
gating of multiple J and K inputs. The gated J-K input 
control transfer of information into the master sec- 
tion during clocked operation. Information on the J-K 


PIN CONNECTIONS 


PC10730 


September 1988 


inputs is transferred to the Q and Q outputs on the 
positive edge of the clock pulse. SET and RESET 
inputs (active high) are provided for asynchronous 
operation. 


(Plastic Package) 


& 


M1 C1 
(Micro Package) (Chip Carrier) 


(Ceramic Package) 


ORDER CODES : 
HCC40XXBF HCF40XXBM1 
HCF40XXBEY HCF40XXBC1 


PC10740 


1/8 


467 


HCC/HCF4095B HCC/HCF4096B 


FUNCTIONAL DIAGRAMS 


SC05680 SCO0S690 


LOGIC DIAGRAM 


TRANSMISSION GATE 

ra ! ALL INPUTS PROTECTED 

12 > t if IN out BY STANDARD COS/MOS 

CLOCK ec PROTECTION NETWORK 
2 


INPUT TO OUTPUT FOR TRANSMISSION GATE {S 
a) A BIDIRECTIONAL LOW IMPEOANCE WHEN CONTROL 
INPUT f IS "LOW" ANO CONTROL INPUT 2 IS ‘HIGH” 


bd) AN OPEN CIRCUIT WHEN CONTROL INPUT 1 S$ 2222" 
1S “MIGH AND CONTROL INPUT 2 IS ‘LOW 


TRUTH TABLES 
SYNCHRONOUS OPERATION (S=0 R=0) ASYNCHRONOUS OPERATION (J and K 


Inputs Before Positive | Outputs After Positive DON'T CARE) 
Clock Transition Clock Transition 


1 


ee eee Dee ee po | lo 
Toggles 0 =Vss, 1 = Vop 


* For 4095B J=J1 + J2°J3, K=K1+K2°K3 
* For 4095B J=J1 °J2°J3, K=K1+K2+°K3 


eee a 
fe 
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HCC/HCF4095B HCC/HCF4096B 


ABSOLUTE MAXIMUM RATING 


jeymbal: Parameter vate 
HCF Types -0.5 to +18 
input Votage 
mA 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 
Top Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| séParameter — | tte | nt_ 
Vop Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 


o oO 


Top Operating Temperature: HCC Types -55 to +125 C 
HCF Types -40 to +85 C 
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HCC/HCF4095B HCC/HCF4096B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


eat Gonditios —__ Conditios 
Symbol} Parameter a 
(V) reer ae ee ee 


Quiescent hh GAP ip aa 
Current HCC Jono} | ft to | | 2 | foe] 2 | 
1 


| 60 | 
fons] | St) | te | [oa] t6 [| 120 | 
fos| sf ct| 5 |405| [495] | fags] 
Voltage loo| Ss f<t|tolo05| [995] | |oo5| | V 
lois] fet | 15 [1405] [1495] | [14.95] 


- Output Low 2 ee a 0 ee 


Output High 


Voltage 90} ____f< 1} 40 |___0.05 | __0.05_ 0.05 


input High Pas teits as] [as 
Voltage Ps fesfoo 7 ft 7 


Input Low 
Voltage 


Output 
Drive CC 
Current ae 


— 


oA 
3 Oo 
o 
” 


a 8 
O 
O 


ol0 olo ° |o 
SIS IL ISIS /LIL ISIS |< /k 
lo IAlan lo |FIF a lo [A |o 


Output 
a errs es 
Current pis {fists { faa fes {fea mA 


Types ono{ os | i es EY 
lois] 15 | |[15/36| |30/e68/ [24] | 
pve HEHE AE Fe 
Current i (15 | | t03[ {210%} 40.3] | 44 | 
__Ci__| InputCapacitance | | Anyinput | | | | | 5 {75} | | pF | 
* TLow = -55 °C for HCC device: -40 °C for HCF device. 


* THIGH = +125 °C for HCC device: +85 °C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Vpp = 5 V, 2 V min. with Vop = 10 V, 2.5 V min. with Vop = 15 V 
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HCC/HCF4095B HCC/HCF4096B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


Propagation Delay Time 


Propagation Delay Time 
(Set or Reset) 


Transition Time | 5 |_| 100 | 200 | 
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Maximum Clock Input Frequency 


—_ 
Lye) 


Clock Pulse Width 


Clock Input Rise or Fall Time 


Set or Reset Pulse Width 
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Data Setup Time 


Typical Output Low (sink) Current Characteristics Minimum Output low (sink) Current Charac- 
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HCC/HCF4095B HCC/HCF4096B 


Typical Output High (source) Current Charac- 


teristics 


Typical Propagation Delay Time vs Load Capa- 


citance 


{ GC33030 
PLH 


teu 


(ns) 


Typical Clock Frequency vs Supply Voltage 
(Toggle Mode) 


GC33040 


f 
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Minimum Output High (source) Current Charac- 
teristics 


“lox 
(mA) 


Typical Transition Time vs Load Capacitance 


GC32980 


Typical Power Power Dissipation Vs. Input Clock 
Frequency 


GC33050 
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TYPICAL APPLICATIONS 
T-type Flip-Flop 


HCC/HCF 
40958 
CL 


Qa 


ky 


HCC/HCF4095B HCC/HCF4096B 


D-type Flip-Flop 


NOTE: In all 4095B units the Set and Reset are Connected to Vss 


SGS-THOMSON 
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HCC/HCF4095B HCC/HCF4096B 


WAVEFORMS 
Propagation Delay, Transition and Setup Time Clock Pulse Rise and Fall Time 


CLOCK INPUT 


1 
CLOCK PULSE RISE AND FALL TIMES twee twH Fo 


vu gf, SH 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


INPUTS OUTPUTS 


Vin 
wo 
° 


Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


Vss S- 2079/1 


Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
oO 


oO 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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DUAL MONOSTABLE MULTIVIBRATOR 


» RETRIGGERABLE/RESETTABLE CAPABILITY 

a TRIGGER AND RESET PROPAGATION DE- 
LAYS INDEPENDENT OF Rx, Cx 

a TRIGGERING FROM LEADING OR TRAILING 
EDGE 

=» Q AND Q BUFFERED OUTPUTS AVAILABLE EY E 

a SEPARATE RESETS ; ates 

» WIDE RANGE OF OUTPUT-PULSE WIDTHS (Plastic Package) (Ceramic Frit Seal Package) 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 


a INPUT CURRENT OF 100nA AT 18V AND i 


a 5V, 10V, AND 15V PARAMETRIC RATINGS 


25°C FOR HCC DEVICE - 

= 100% TESTED FOR QUIESCENT CURRENT , CE... 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- ng enamel! PSC CME cares) 
TATIVE STANDARD N° 13A, "STANDARD ORDER CODES: 
SPECIFICATIONS FOR DESCRIPTION OF "B" HCC4098BF _ HCF4098BM1 


SERIES CMOS DEVICES" HCF4098BEY  HCF4098BC1 


DESCRIPTION 


The HCC4098B (extended temperature range) and 
HCF4098B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micropackage. The HCC/HCF4098B dual mono- 
stable multivibrator provides stable retriggerable/re- 
settable one-shot operation for any fixed-voltage 
timing application. An external resistor (Rx) and an 
external capacitor (Cx) control the timing for the 
circuit. Adjustment of Rx and Cx provides a_wide Rx Cx) 2 15 Cx2 
range of output pulse widths from the Q and Q ter- 
minals. The time delay from trigger input to output 
transition (trigger propagation delay) and the time eTR(W) 4 13 RESET (2) 
delay from reset input to output transition (reset 
propagation delay) are independent of Rx and ao: ae 
Cx. Leading-edge-triggering (+ TR) and trailing- no -TR 
edge-triggering (— TR) inputs are provided for trig- 
gering from either edge of an input pulse. An unused ai 19 
+ TR input should be tied to Vss. An unused — TR 
input should be tied to Vop. A RESET (on low level) 
is provided for immediate termination of the output S-2169/1 
pulse or to prevent output pulses when power is 
turned on. An unused RESET input should be tied 
to Vpp. However, if an entire section of the 4098B 
is not used, its RESET should be tied to Vss. See 
table |. In normal operation the circuit triggers (ex- 


PIN CONNECTIONS 


Cxy 1 16 Yop 


RESET (1) 3 14 Ry Cx (2) 


12 +TR (2) 
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HCC/HCF4098B 


tends the output pulse one period) on the application 
of each new trigger_pulse. For operation in the non- 
triggerable mode, Q is connected to —TR when lead- 
ing-edge triggering (+ TR) is used or Q is connected 
to+ TR when trailing-edge triggering (— TR) is used. 
The time period (T) for this multivibrator can be ap- 
proximated by Tx = 1/2 Rx Cx for Cx 2 0.01 pF. Time 
periods as a function of Rx for values of Cx and Vpp 
are given in fig. 8. Values of T vary from unit to unit and 
as a function of voltage, temperature, and Rx Cx. The 
minimum value of external resistance, Rx, is 5kQ. The 


FUNCTIONAL DIAGRAM 


maximum value of external capacitance, Cx, is 
100uF. Fig.9 shows time periods as a function of Cx 
for values of Rx and Vpp. The output pulse width 
has variations of + 2.5 % typically, over the tempera- 
ture range of — 55°C to 125° C for Cx = 1000pF and 
Rx = 100 kQ2.. For power supply variations of + 5%, the 
output pulse width has variations of + 0.5% typically, 
for Vop = 10V and 15V and + 1% typically, for Vpp = 
5 V at Cx = 1000 pF and Rx = 5kQ. 


ABSOLUTE MAXIMUM RATINGS 


DD" 
Vi; 
eae DC Input Current (any one input) 
Top Operating Temperature : HCC Types 


Total Power Dissipation (per package) 
HCF Types 


symbol] Parameter =| te 
V Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types — 0.5 to + 18 


Input Voltage — 0.5 to Vop + 0.5 


a 
Le 


V 
V 
V 
A 
: 
°C 
°C 
°C 


~ 55 to + 125 ee 


— 40 to + 85 


Dissipation per Output Transistor 
Storage Temperature — 65 to + 150 i ee 


for Top = Full Package-temperature Range 
Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 
V Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 
| Vi |inputvotage TD 


Operating Temperature : HCC Types - 55 to + 125 
HCF Types — 40 to + 85 
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LOGIC DIAGRAMS 


* ALL INPUTS ARE PROTECTED BY COS/MOS PROTECTION NETWORK 


Table 1 : Functional Terminal Connections. 


Terminal Connections Other 


Leading - Edge 
Trigger/Retriggerable 


Leading - Edge 
Trigger/Non - retriggerable 


Trailing - Edge 
Trigger/Non - retriggerable 


Notes : 1. A Refriggerable one-shot multvibrator has an output pulse width which ts extended one full time period (Tx) after application of the 
last trigger pulse. 


2 Anon-refnggerable one-shot multivibrator has a tme period Tx referenced from the application of the first trigger pulse. 


INPUT PULSE TRAIN | | | | | | | 
RETRIGGERABLE MODE PULSE 
WIDTH (+TR MODE) Ty 


NON RETRIGGERABLE MODE PULSE | 
WIDTH (+TR MODE) 
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HCC/HCF4098B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R_ = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


arameter 
mca) | €x @F) [ao 00] Min | Tp. 
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Figure 3 : Minimum Output Low (sink) Current Char- 
acteristics. 


Figure 2 : Typical Output Low (sink) Current Charac- 
teristics. 
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Figure 4 : Typical Output High (source) Current Char- 
Figure 6 : Typical Propagation Delay Times vs. Load 
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Figure 8 : Typical External Resistance vs. Pulse 
Width at Various Vpp and Cx. 
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Figure 10 : Typical Minimum Reset Pulse Width vs. 
External Capacitance. 
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Figure 9 : Typical External Capacitance vs.Pulse 
Width at Various Vpp and Rx. 
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To calculate average power dissipation 
(P) for less than 100% duty cycle : 
P1o0 = average power for 100% duty cycle 


P= = P1009 where tm = one-shot pulse width 
tr = trigger pulse period 
e.g. : For tm .~. 600ms tT = 1000ms, 
CX = 0.01pF, Vee = 5V 


600 7 ty 
P =| a55 |103HW = 600KW 


(see dotted line on graph) 
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HCC/HCF4098B 


TEST CIRCUITS 


Figure 12 : Quiescent -Device Current. Figure 13 : Input-Voltage. 


INPUTS OUTPUTS 


Vin 
> 


(eo) 
ViL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS ¢ 
$- 2079/1 
Vss ss 
S-1992/1 


Figure 14 : Input Leakage. 


INPUTS 


VoD 
(@) 


age Os 


(e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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TYPICAL APPLICATIONS 
Figure 15 : Astable Multivibrator with Restart after Reset Capability. 


Vss 


*% TO ENSURE RESTART APPLY RESET Notes All values are typical 
(NEGATIVE PULSE) AFTER Vo Cx range 0.0001pF to 0 1pF. 
SUPPLY VOLTAGE HAS REACHED 
ITS Vpp LEVEL 


Figure 16 : Pulse Delay. 
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8-BIT ADDRESSABLE LATCH 


= SERIAL DATA INPUT - ACTIVE PARALLEL 
OUTPUT 

=» STORAGE REGISTER CAPABILITY - MASTER 
CLEAR 

a» CAN FUNCTION AS DEMULTIPLEXER 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

. ’ rea rata NAHOTIE (oie SAAD Micro Package Plastic Chip Carrier 
SPECIFICATIONS FOR DESCRIPTION OF "B" ORDER CODES : 
SERIES CMOS DEVICES" HCC4099BF HCF4099BM1 

HCF4099BEY HCF4099BC1 


F 
Plastic Package Ceramic Frit Seal Package 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4099B (extended temperature range) and 
HCF4099B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead dual Q7 
in-line plastic or ceramic package and plastic micro 
package. The HCC/HCF4099B 8-bit addressable Set 
latch is a serial-input, parallel-output storage register 
that can perform a variety of functions. Data are in- 
putted to a particular bit in the latch when that bit is ae 
addressed (by means of inputs AO, A1, A2) and 

when WRITE DISABLE is at a low level. When AO 
WRITE DISABLE is high, data entry is inhibited ; 
however, all 8 outputs can be continuously read in- ms 
dependent of WRITE DISABLE and address inputs. 
A master RESET input is available, which resets all 
bits to a logic "0" level when RESET and WRITE 
DISABLE are at a high level. When RESET is ata 
high level, and WRITE DISABLE is at a low level, the 
latch acts as a 1-of-8 demultiplexer ; the bit that is 
addressed has an active output which follows the 
data input, while all unaddressed bits are held to a 
logic "0" level. 


DATA 
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FUNCTIONAL DIAGRAM 


DISABLE 


8 LATCHES 


ABSOLUTE MAXIMUM RATINGS 


V Supply Voltage .HCC Types —05to +20 V 
HCF Types ~0.5 to +18 V 
Ain 


DD" 
V, Input Voltage — 0.5 to Vpn +05 


Prot Total Power Dissipation (per package) 200 mw 
100 mW 


Dissipation per Output Transistor 
Operating Temperature ‘HCC Types ~ 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


for Top = Full Package-temperature Range 
Stresses above listed under "Absolute Maximum Ratings” may cause permanent damage to the device This ts a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is 
not implied Exposure to absolute maximum rating conditions for extemal penods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol] ——~—~—~—SParameter——=S=S=~*~“‘*~*é‘“dCS*C‘“‘“‘*‘UI:*S~S~SS* Ci 
Vop Supply Voltage - HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 


Top Operating Temperature : HCC Types ° 
HCF Types 
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LOGIC DIAGRAM 


1 of 8 latches Definition of WRITE DIABLE ON Time 


Unaddressed 
Latch 


(active high 8-channel 
demultiplexer) 


Holds Previous State 
Vss : 
ALL INPUTS ARE PROTECTED BY COS/MOS PROTECTION NETWORK Reset to "0" Reset to "0" 


Master Timing Diagram 


AO,A1,A2 
WRITE DISABLE 
DATA 


RESET 


Q0 
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Any Input 

ny Input 


Input High 
Voltage 

Input Low 

Input Capacitance 


Output Low 
Voltage 


Voltage 


+ 125°C for HCC device + 85°C for HCF device. 


Vit 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
Vin 


“ TLow = — 55°C for HCC device - 40°C for HCF device 
The Noise Margin for both "1" and "0" level is 1V min with Vpp 


* THIGH 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 
(see master timing 


Symbol Parameter 
diagram) 


Propagation Data to Output 
(1) 


Delay Time 
Write Disable to 
Output 
trHL, trLH}| Transition Any Output 
Time 


; _ aa 
Address 
(8) 


tsetup Setup Time Data to Write 
Disable (6) 
Hold Time Data to Write 


Test Conditions 
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Minimum Output Low (sink) Current Charac- 


teristics. 


Typical Output Low (sink) Current Characteristics. 


HCC/HCF4099B 
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Minimum Output High (source) Current Charac- 


teristics. 
Typical Transition Time vs. Load Capacitance. 
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Typical Output High (source) Current Charac- 
Typical Propagation Delay Time (data to Qn) vs. 
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Typical Dynamic power Dissipation vs. Address 
Cycle Time. 


am aeseir Sanamaanerii 
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TYPICAL APPLICATIONS 


A/D Converter 


a < to) 
ae _ 


START 
CONVERSION 
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TYPICAL APPLICATIONS 


Multiple Selection Decoding — 4x4 Crosspoint Switch 


U4HCC -HCF Y 
4016B ; tN/OUT 


HCC-HCF 4099B 
Qo 


: i 


A3 
[ P HCC-HCF 40998 
WD ehe | 


Wo 


IN/OUT 


1 of 16 Decoder/demultiplexer 
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TEST CIRCUITS 
Quiescent Device Current. 


Vop 
fe) INPUTS 


Vss 
$-1992/1 


Input Current. 


INPUTS 


O 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


Vop AND Vss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vop OR Vss 


HCC/HCF4099B 


Input Voltage. 


INPUTS OUTPUTS 


TEST ANY COMBINATION 
OF INPUTS 


S- 2079/1 


$-1994/2 
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SGS-THOMSON 
NICROELECTRONICS HCC/HCF4502B 


ky 


STROBED HEX INVERTER/BUFFER 


s 2 TTL-LOAD OUTPUT DRIVE CAPABILITY 

a 3-STATE OUTPUTS 

a» COMMON OUTPUT-DISABLE CONTROL 

a INHIBIT CONTROL 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE F 

+5, 10, AND SY PARAMETEIC RATINGS | nea) (Ci el Pasta 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 


SERIES CMOS DEVICES" Micro Package (Plastic Chip Carrier) 
ORDER CODES : 
HCC4502BF HCF4502BM1 
HCF4502BEY HCF4502BC1 
PIN CONNECTIONS 
DESCRIPTION 


The HCC4502B (extended temperature range) and 
HCF4502B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF 4502B consists of 
six inverter-buffers with 3-state outputs. A logic "1" 
on the OUTPUT DISABLE input produces a high- 
impedance state in all six outputs. This feature per- 
mits common busing of the outputs, thus simplifying 
system design. A logic "1" on the INHIBIT input swit- 
ches all six outputs to logic "0" if the OUTPUT DI- 
SABLE input is a logic "0". This device is capable of 
driving two standard TTL loads, which is equivalent 
to six times the JEDEC "B" series lo. standard. 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage .HCC Types —~05to + 20 V 
HCF Types —-05to+18 V 


DD 
Input Voltage —~05to Vpn + 05 
Top 


Prot 


Total Power Dissipation (per package) 


200 mw 

Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Operating Temperature : HCC Types — 55 to + 125 “C 
HCF Types — 40 to + 85 °C 
C 


Storage Temperature ~ 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature ‘HCC Types — 55 to +125 
HCF Types — 40 to + 85 


X = don’t care 
Z = high impedance 
Logic 1 = high 
Logic 0 = low 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 
Symbol Parameter 
IL 


Vi | Vo |I lol | Voo 

(V) | Min. | Max. | Min. | Typ. [| Max. | Min. | Max. 

Quiescent HOPS = oS a oe tf 805) 

Current Be OO! =| 5 tO ee a Os oe Ay 60] 

types (O15{ | Tt | UT 4 | Cf oo2t 4 | 120 | 
fo2zo{ = [| ~=SEr { 20 | =| 20 {| ~—foo4]| 20 | [600] pA 

i lassi = =—Er| dT h]|lhLhULdE A [| hf oo2 | 4 | 30 | 

Types [te] ie toe eee 

Von | Output High a5} |<1/ 5 [495| |495| | [495] | 

Voltage ono fetes Tess testy 

fois{ [<1] 15 [14.95] [1495] | [r4o5[ | 

Vo. | Output Low jso |  [<1{ 5 | foos{ |  |o005]  |005| 
Voltage tool = f<t [to] foos{ | [oos[ [o05| y 

| 15/0. eet 1 | 15 | | | 0.05 | Ft | 0.05 | | | 0.05 | 

Viv | Input High | josas[<i1| 5 [35] [35|[ | [35[ | 
Voltage ae ae ee ee a 

| (reast<1 [15] 11] [a [ | fau{[ | 

Vi | Input Low | ft asost<1{ 5 | [1s] [| [is] [15 | 

Voltage ff on [Kt pop et et 

(mm ee ge Ve a Ge 

lon | Output lo s| 25 | {| 5 |-2/ [-1aej-32]  [-115[ | 

Drive uce Los] 46 | | 5 [-o64]  [-o51[/-1 | [-os6| 

Current types [OM0{ 95 | [10 [-16] |[-13|-26] [-o9[ | 

foi5[ 135 [ | 15 [-4.2| [-34|-6s8|  |-24[ | 
hore | 26. | Sletee| = (eteelege|. lent. .4, 

ucr [oS] 46 | | 5 |-052|  |-o4a|-1 | [036] | 

types O10| 95 | | 10 [-13] [-11[-26{ |-o9] | 

0/15 | | 13.5 | eo |— 3.6 | 3.6 | |= 3.0] 3.0 -6.8| |[-2.4 2.4 =e 

lo. | Output lv5{ 04 [| | 5 [384] [306] 6 | [2t0[ | 

Sink HCC foro] 05 | [10/96 [ |78[i56[ [54] | 
Current | T¥PeSTons[ 15 | [15 [252] [20alaos] |[i4a4al | 2 

'o/5] 04 | | 5 [311] | 26] 6 | fatol | 

ae lowo[ o5 [ | 10[705| [663{156/ [5e1[ | 

wesiois| 15 | [15 [204] [173] 408] [142] 

eT ll nen FAL ee] fered foe 
Cian Any Input i HA 


JF 
BR ns 
4p) (¢) 
EE 
on 


+ 
© 
1e%) 


0/15 


tad ee 
lon lo. | Sstate 0/18 18 +0.4 +10|+04 +12 
Output Types uA 
vol [| el oreo] ve 
Input Capacitance | | Anyinput [| | | | | 5 |75] [| | pF | 


* TLow= — 55°C for HCC device - 40°C for HCF device 
* THigh= + 125°C for HCC device + 85°C for HCF device 
The Noise Margin for both "1" and "0" level is 1V min with Vop = 5V, 2V min with Voo = 10V, 25 V min with Vpo = 15V 
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HCC/HCF4502B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C, C, = 50 pF, Ry = 200 kQ 
typical temperature coefficient for all Vpp values is 0.3 %/°C, all input rise and fall times = 20 ns) 


ogo | Min. 

tp. | Data or Inhibit Delay Time et 
ea | fe 
fie! 

teLH et 
belied === 
as 

tpHz ae 
iced = 
fees 

tpzH | Disable Delay Time (high a ae 
impedance to output high) == 

_ oe 
Neued 

foe 

Ps 

Pd 

—_ 

fe 

ate 

aad 

ae 

eased 

eae 

— 


Data or Inhibit Delay Time 


—_—h 
©o 
oO 


Disable Delay Time (output high 
to high impedance) 


Disable Delay Time (output low to 
high impedance) 


—, 
o>) 
jo) 


Disable Delay Time (high 
impedance to output low) 


Tansition Time 


Transition Time 


Minimum Output High (source) Current Charac- Typical Output Low (sink) Current. 


teristics. 
a 


Tot 
(mA) 
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a 
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enee 

BE 

Ege 


z 


re [ff TT 
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HCC/HCF4502B 


Typical Output High (source) Current Charac- 


teristics. 


Minimum Output Low (sink) Current Charac- 


teristics. 


é 
oo 
” 
~_ 
i 
1M) 


~Vps (V) 


10 


Typical Propagation Delay Time vs. Load Capacit- 


ance. 


Typical Transition Time vs. Load Capacitance. 


LTT TT TTT TT AT Tr 


PETTING TTT AT AAT TT 
| SERRE SSeS Sleihe see 


1 
a 
tO a a a OB 


THL{ | |Tamb =25°C 


'TLH 


t 


150 
100 
0 


BO C, (pF) 


60 


40 


80 C, (pF) 


40 60 


20 


TEST CIRCUIT 


Input Voltage. 


Quiescent Device Current. 


Vi 


ViL 


TEST ANY COMBINATION 
INPUTS 


NOTE 
OF 


S-2079/1 


- 
= 
™ 
) 
a 
7 
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HCC/HCF4502B 


TEST CIRCUIT (continued) 
Inout Leakage Current. 


INPUTS 


Vob 
Oo, 


Sa 


Oo 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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TEST CIRCUIT AND WAVEFORMS 


Disable Delay Time. 
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a» 1 TTL-LOAD OUTPUT DRIVE CAPABILITY 

a 2 OUTPUT-DISABLE CONTROLS 

a 3 STATE OUTPUTS 

a SV, 10V, AND 15V PARAMETRIC RATINGS 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a» INPUT CURRENT OF 100nA AT 18V AND 
25°C FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4503B (extended temperature range) and 
HCF4503B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package, and plastic 
micro package. 

The HCC/HCF4503B is a hex noninverting buffer 
with 3-state outputs having high sink and source- 
current capability. Two disable controls are 
provided, one of which controls four buffers and the 
other controls the remaining two buffers. 


September 1988 


HCC4503B 
HCF4503B 


HEX BUFFER 


(Ceramic Package) 


wd 


C1 


(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC4503BF HCF4503BM1 
HCF4503BEY HCF4503BC1 


PIN CONNECTIONS 
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HCC/HCF4503B 


FUNCTIONAL DIAGRAM 


DISABLE A 


DI 
D2 
D3 
D4 
DS 


06 


DISABLE B 


$-5158 


| Value | Unit 
0.5 to +20 V 
05 to +18 V 
-0.5 to Vpp + 0.5 
ee | ee 
°C 
°C 


Parameter 


Supply Voltage. HCC Types 
HCF Types 


Input Voltage 
DC Input Current (any one input) 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 


Operating Temperature: HCC Types 
HCF Types 


am mA 
100 mW 

-40 to +85 
Storage Temperature 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Vop Supply Voltage’ HCC Types 
af. HCF Types 
___Vi_|_ Input Voltage 
| Top | Operating Temperature’ HCC Types -55 to +125 
HCF Types -40 to +85 
2/7 
SS eee 
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HCC/HCF4503B 


LOGIC DIAGRAM AND TRUTH TABLE 


* 
2(4,6,10,12,14) 


QN 
3(5,7,9,11,13) 


DISA(B) 
* 


DISABLE TO OTHER 
BUFFERS 


X = Don't care 


% ALL INPUTS PROTECDED 
BY COS/MOS PROTECTION 
NETWORK 
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HCC/HCF4503B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditios 
Parameter vil Vo. 


Symbol llol | Voo |__ Trow* | 25 °C _|_ Thien * 
. | M| | A] ©) | min. | Max. | min. | Typ. | Max. | Min. | Max. 
I | Quiescent 0/5 5 1 002} 1 | 30 
Current HCC | 9/10 [ae - 2 002| 2 60 
Types | 0/15 | 15 120 
me i - LA 
0/20 
HCF e08 
Types | 
= sans POLIS 
VOH Output High 
Voltage V 
Wear 
VoL Output Low 
Voltage V 
= 
Vin Input High 
Voltage V 
| Vi | Input Low | 4.5/0.5 | <1 
Voltage O11 | <1 V 
| 13.5/1.5| <1 
lou Output 0/5 2.5 
Drive HCC | 9/5 46 
Current Types 
HCF 
Types 
| __ 10/15 
lo Output HCC 
Sink Types 
Current yP 
| 
HCF 
Types | 53 Bes 
| ; 0/15 }13.71195| | 
lin, I | Input Leakage 0/18 +0.1 +10°| +01 
——— Any Input pac: emma ant = 4 
lL. Current | 0/15 ye | +10° +03 
lon Input Leakage 0/18 
| Current 0/15 Any Input 
Ci _| Input Capacitance Any Input 


* TLow = -55°C for HCC device -40 °C for HCF device 
* TuiGH = +125 °C for HCC device +85 °C for HCF device 
The Noise Margin for both "1" and "0" level is 1V min with Vop = 5 V, 2 V min. with Vpp = 10 V, 25 V min with Vpp = 15 V 
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HCC/HCF4503B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


ee 


Togs Test Conditions Value 


Symp rameter Foe vy atin [ Typ. [Max | 
tp.y | Propagation Delay Time 5 | | 75 | 150 
——  . 25 | 50 
» tPHL Propagation Delay Time 55 
: lt 25 | 50 | 1s 
- - oo 17 | 35 
teHz 


3-State Propagation Delay Time . | _ 
| 
I 


tpiz | 


bee ae - - ~-- 


UTLH Transition Time 


| 
| 
ee a 


trHL i Time 
N-Channel Output Low (sink) Current Charac- P-Channel Output High (Source) Current Charac- 
teristics. teristics. 
lov "lon a el oe ie a 
(na) (mA) | | TT tT TT lAVos=-15v] | | 
z eed Ale ee op ay 
is | | Tamb PACA a ee 
éé Latte” ARR ESa 
ry at eae ey eee eee ees 
Pe AE le a 
50 36 PTT TTT TT I ttovl | 
pd pb Reet ci 
2 Pree lO aS 0 
Zea? 4a? ARSE ERRERS 
Py Ht A ttt ett 8 
30 rT TT AA TT po 

ae? a” agit .skkaseres 

> PLT VIA | Lae To ht 

2 LAA SS 
PIP AJAS eT | TP 
a ar ea et 

[Meteo t+ Trey TT i Tl 

’ aS 
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HCC/HCF4503B 


Typical Transition Time vs. Load Capacitance. 


Typical Propagation Delay Time vs. Load 


Capacitance. 


LT I tamp=25°C 
(ns) |_| | 


L 


PEER CEBEE TATE 


pe25°c 


Yt [Tam 


tpLH 
PHL 
(ns) 


Typical Dynamic Power Dissipation vs. Frequency. 


i Gees tee o 


NCH 


103 fc (KHz) 


TEST CIRCUITS 


Input Voltage. 


Quiescent Device Current. 


ea) 
be 
_) 
a 
pe) 
(o) 


INPUTS 


Vin 
Vit 
NOTE 
TEST ANY COMBINATION 
OF 


$- 2079/1 
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HCC/HCF4503B 
TEST CIRCUIT (continued) 


Input Leakage Current. Dynamic Power Dissipation. 


INPUTS 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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kj, SGS-THOMSON = =—Ss-HCC4504B 
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HEX TTL OR CMOS TO CMOS LEVEL SHIFTER 


PRODUCT PREVIEW 
a» VERY LOW QUIESCENT CURRENT 
a HIGH NOISE IMMUNITY 
» SUPPLY VOLTAGE RANGE 3V TO 18V FOR 
Vpp AND Vcc 
a UP TRANSLATES FROM A LOW TO A HIGH 
VOLTAGE OR DOWN TRANSLATES FROM A 


HIGH TO ALOW VOLTAGE 
» INPUT THRESHOLD CAN BE SHIFTED FOR (Plastic Package) (Ceramic Frit Seal Package) 
TTL COMPATIBILITY Cn 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC4504 BF HCF4504 BM1 
HCF4504 BEY HCF4504 BC1 
PIN CONNECTION (top view) 
DESCRIPTION 


The HCC4504B and HCF4504B are monolithic in- 
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages or in 16-pin SO micro- 
packages. 


The HCC4504B and HCF4504B are hex non-invert- 
ing level shifters. They will shift a TTL signal to 
CMOS logic levels for any CMOS supply voltage be- 
tween 5V and 15V. A control input also allows inter- 
face from CMOS to CMOS at one logic level to 
another logic level. Either up or down level translat- 
ing is accomplished by selection of power supply 
levels Vpp and Vcc. The Vcc level sets the input sig- 
nal levels ; Vop selects the output voltage levels. 


The supply current is typically 1nNA at Vpp = 10V for 
CMOS to CMOS operation. For TTL to CMOS trans- 
lation the supply current is typically 2.5mA taken 
from Vcc. 


SC-0392 


September 1990 1/1 


509 


haz SGS-THOMSON 
7 croevecrromics HCC/HCF4508B 


DUAL 4-BIT LATCH 


a TWO INDIPENDENT 4-BIT LATCHES 

a INDIVIDUAL MASTER RESET FOR EACH 4- 
BIT-LATCH 

a 3-STATE OUTPUTS WITH HIGH-IMPEDANCE 
STATE FOR BUS LINE APPLICATION 

a MEDIUM-SPEED OPERATION | teHi = tPLH = 


P. = = BEY BF 
Bouse A Cl nEG CEE ED Cel splseNG FB A0g)) ere G auboee manage! 
FOR HCC DEVICE 
a SV, 10V AND 15V PARAMETRIC RATINGS 
2 INPUT CURRENT OF 100nA AT 18V AND Ne 
25°C FOR HCC DEVICE 
a» 100% TESTED FOR QUIESCENT CURRENT 
a MEETS ALLREQUIREMENTS OF JEDEC TEN- BM1 
TATIVE STANDARD N° 13A. "STANDARD (Micro Package) 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
i ORDER CODES : 
SERIES CMOS DEVICES HCC4508BF  HCF4508BEY 
HCF4508BM1 
PIN CONNECTIONS 
Reset a f]1 
STROBE A []2 
OUTPUT 
DISABLE A 
DESCRIPTION DOA 
The HCC4508B (extended temperature range) and aun 
the HCF4508B (intermediate temperature range) DIA 
are monolithic integrated circuits available in 24- Q1A 018 


lead dual in-line plastic or ceramic package and 
plastic micro package. The HCC/HCF4508B dual es 
4-bit latch contains two identical 4-bit latches with 

separate STROBE, RESET. and OUTPUT DI- SD oIsABLE 8 
SABLE controls. With the STROBE line in the high wt] STROBE B 
state, the data on the "D" inputs appear at the cor- 
responding "Q" outputs provided the DISABLE line 
is in the low state. Changing the STROBE line to the 
low state locks the data into the latch. A high on the 
reset line forces the outputs to a low level regardless 
of the state of the STROBE input. The outputs are 
forced to the high-impedance state for bus line ap- 
plications by a high level on the DISABLE input 


QO0B 


3L] RESET B 
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HCC/HCF4508B 


FUNCTIONAL DIAGRAM 


OUTPUT 
OISABLE 


DOA 
O1A 
D2A 
OIA 
STROBE 


3- STATE 
OUTPUTS 


RESET 


OUTPUT 
OISABLE 


DOB 


01B 
3- STATE 
028 OUTPUTS 


038 
STROBE 


RESET 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


V Supply Voltage :HCC Types — 0.5 to + 20 V 
HCF Types -— 0.5 to+18 V 
aa 
W 
WwW 


DD* 
V, Input Voltage — 0.5 to Vpp + 0.5 


Total Power Dissipation (per package) 


Prot 200 m 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 m 
Operating Temperature : HCC Types — 55 to+ 125 
HCF Types -~ 40 to + 85 


Storage Temperature _ 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings "may cause permanent damage to the device This ts a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is notimplied 
Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 3 to + 18 
HCF Types 3 to +15 


Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4508B 


LOGIC DIAGRAM (A section) 
1 OF 4 IDENTICAL LATCHES WITH COMMON OUTPUT DISABLE, RESET AND STROBE 


OUTPUT DISABLE | 
+4 > 


3 


O 
OUTPUT 
DISABLE -A 


QUTPUT DISABLE 


O 
RESET-A 


| 
{ 
| 
| 
| 
1 | 
I 
| 
! 
| 


4(6,8 10) 
C) 
Dn-A 


5- 2299 

Yss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


TRUTH TABLE 


1 = High level X= 
0 = Low level Z = 


on't care 
igh impedance 


paw 
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HCC/HCF4508B 


Any Input 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


HH tie 
* TLow= — 55°C for HCC device — 40°C for HCF device 


* THigh= + 125°C for HCC device + 85°C for HCF device 


= 15V 


= 10V,25V min with Voo 


5V, 2V min. with Vpp 


The Noise Margin for both "1" and "0" level is 1V min with Vpp 
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HCC/HCF4508B 


DYNAMIC ELECTRICAL CHARACTERISTICS 
(Tamb = 25°C, input tr, tf = 20ns, CL = 50pF, Ri = 200k, unless otherwise specified) 


Symbol Parameter Test Condi- Value Unit 
tions 
Vpp (V) x. 
Transition Time 20 


twR) | Reset Pulse Width 


= 
© 


a a Seo 
joi 
mk ee) 
NO IN 
0 !0O'1o 

=) 

n 


4 
< 
5°) 

jan) 


bh —_ 
(o>) 


we Strobe Pulse Width 


Setup Time 
tH 


Hold Time 


Ns 


™N 
) 


=) 
n 


i 


— | ack) — jo — | oa 
N 
oO 
© 
ae 
© 
Oo 


on 
o 

= |= |r | 

Ojan jain 


N 
o>) 


10 


: 
: 


—_ 
ol 
oO 


Strobe to 
Data Out 


130 260 
140 
100 
105 210 
120 ns 


tPHL, tPLH 


Propagation Delay 
Time: 


.- 


10 
15 


=) 
” 


7 
Oo 


Data in to 
Data Out 


15 45 


Reset to Data 180 
Out ) to OF 50 100 ns 
15 40 
3-State Propagation Delay Time: ) 90 180. 
Output High to High impedance 10 50 100 ns 
15 35 70 
tpzH | High Impedance to Output High ee ee ee 180 
tO see Oo Oy ie 
15 
tpLz | Output Low to High Impedance ee ee ee 
to | | | 00} ss 
| | te ee | 
te. [High impedance to OutputLow | 5 | | so] 180__ 
pe MOA Ne Mes 50 1 100...|), 
15 
5/9 
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HCC/HCF4508B 


Minimum Output Low (sink) Current Characteristics. 


Typical Output Low (sink) Current Characteristics. 


G -2337 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 


? 
a) See ae Awe: 
| FAL Aer ie 
EVE. cane, 
© 42” 2a Ree eee esee 
eet it ti TT 


2 2 & 


0 
OH 
(mA) 


-Vps (VY) 


10 


-Vps (V) 


10 


Typical Propagation Delay Time vs. Load 


Capacitance (strobe to dataout). 


Typical Transition Time vs. Load Capacitance. 


G - 1843/1 
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HCC/HCF4508B 


Typical Power Dissipation vs. Frequency . 


2 4 68 


2 4 68 
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TEST WAVEFORM 


— 


On INPUT 


OUTPUT 
DISABLE 


tpLH 


Qn OUTPUT 
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HCC/HCF4508B 


TYPICAL APPLICATIONS 


A) Figure 15 : Bus register. 


RESET 
CLOCK 


4 BIT SHIFT 
REGISTER 


SERIAL 


DATA ooo 


STROBE 


QUAD LATCH 
(3 STATE) 


O!ISABLE 


HCC-HCF 


la 4015 B 


| 
{ 
| 
| 


& BIT SHIFT 
REGISTER 


| 
) HCC -HCF 


a" 45088 


QUAD LATCH 
(3 STATE) 


OISABLE => 


4-LINE DATA BUS 


HCC - HCF 
4508 B 


4-LINE 
DATA BUS 


HCC - HCF 
45088 


3 - STATE 
4-BIT LATCH 


OATA BUS 


4-4-| 


HCC-HCF 


| 


\_ 
| 
| 


4-LINE 
DATA BUS 


4019B 


3 - STATE 
4-BIT LATCH 


ee ner potap 
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3- STATE 
4-BIT LATCH 


mann nnn de pb ep ee 


ee ee eee ac eee 


FUNCTION 
SELECT 


/A|B| Function | 
[0 | 0| tnhubrt (all 0) 


[1 [0 | Select A Bus 
hoa Select B Bus 
A, +B, 


SGS-THOMSON 
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HCC/HCF4508B 


TEST CIRCUITS 


Quiescent Device Current Test Circuit. Input Voltage Test Circuit. 


Yop 
°, INPUTS 


Vin 
fe} 
&w > 


Oo 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S- 2079/1 
Vss 
$-1992/1 


Input Current Test Circuit. Power Dissipation Test Circuit. 


INPUTS 


Voo 
O 


a Oa 


(@) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vpp AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 


$-1994/2 


Output Disable. Waveform. 


OUTPUT 
DISABLE 


Q OUTPUT 


TEST ANY 


OuTPUT 1ka 


SOpF 
L 


Q OUTPUT 
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7 iucRoztectromes HCC/HCF4516B 


PRESETTABLE UP/DOWN CUNTERS 


» MEDIUM SPEED OPERATION fc. = 8MHz TYP. 
AT 10V 

» SYNCHRONOUS INTERNAL CARRY 
PROPAGATION 

=» RESET AND PRESET CAPABILITY 

=» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE | | 

= 5V, 10V, AND 15V PARAMETRIC RATINGS Oaneraae KCoraline Paenade) 

=» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

=» 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 


SERIES CMOS DEVICES" (Micro Package) (Chip Carrer) 
ORDER CODES: 
DESCRIPTION HCC45XXBF HCF4516BM1 


HCF45XXBEY HCF45XXBC1 


The HCC4510B, HCC4516B (extended tempera- 
ture range) and the HCF4510B, HCF4516B (inter- 
mediate temperature range) are monolithic 
integrated circuits available in 16-lead dual in-line PIN CONNECTIONS 
plastic or ceramic package and plastic micro pack- 
age. The HCC/HCF4510B Presettable BCD 
Up/Down Counter and the HCC/HCF4516B Preset- 
table Binary Up/Down Counter consist of four 
synchronously clocked D-type flip-flops (with a gating 
structure to provide T-type flip-flop capability) con- 
nected as counters. These counters can be cleared eee 
by a high level on the RESET line, and can be preset ENABLE 
to any binary number present on the jam inputs by a 
high level on the PRESET ENABLE line. The 
HCC/HCF4510B will count out of non-BCD counter ° 
states in a maximum of two clock pulses in the up 
mode, and a maximum of four clock pulses in the 
down mode. If the CARRY-IN input is held low, the 
counter advances up or down on each positive-going 
clock transition. Synchronous cascading is ac- 
complished by connecting all clock inputs in parallel 
and connecting the CARRY-OUT of a less significant 
stage to the CARRY-IN of a more significant stage. 
The HCC/HCF4510B and HCC/HCF4516B can be 
cascaded in the ripple mode by connecting the 
CARRY-OUT to the clock of the next stage. If the 
UP/DOWN input changes during a terminal count, 
the CARRY-OUT must be gated with the clock, and 
the UP/DOWN input must change while the clock is 
high. This method provides a clean clock signal to the 
subsequent counting stage. 
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HCC/HCF4510B/4516B 


FUNCTIONAL DIAGRAM 


PRESET 
ENABLE 
P1 

P2 

P3 

PS 
CLOCK 


UP/ DOWN 


CARRY IN CARRY OUT 


Count Up 


X = Don't care 


ABSOLUTE MAXIMUM RATINGS 

Symbol] —~SS~CS erator —SSSCS*~dtCSC*‘“~*~*~‘ IW ~*d;SC 
HCF Types -~0.5 to +18 V 

[i [BC input Current (any one input) ——SSCSCS~C~—SsSSSS Cd 


Total Power Dissipation (per package) 200 mW 

Dissipation per Output Transistor 

for Top = Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types - 40 to + 85 °C 

Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functionnal operation of the device at these or any other conditions above those indicated in the operationale 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect de- 
vice reliability 

* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 
Vop Supply Voltage - HCC Types 3 to +18 
HCF Types 3 to +15 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4510B/4516B 


LOGIC DIAGRAMS 


5 
CARRY IN * 


$-2267 Vss 


ALL INPUTS PROTECTED 8Y 
COS/MOS PROTECTION NETWORK 


S- 2267 Vs5 


ALL INPUTS PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF4510B/4516B 


TIMING DIAGRAMS 
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CARRY IN 
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RESET 


PE 


P1 


P2 


P3 


P4 


Qi 


G2 


CLOCK 
CARRY IN 


ee 
UP/ DOWN 
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| Rae! 


LE 


N 2/13 | 1/45 9 


4/9 TI SGS-THOMSON 
a 7 wcROELECTROMCS 


HCC/HCF4510B/4516B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Symbol 


= EE 
co) 


Parameter 


Quiescent 


Se A el eel el OO see el el el Oe ed el 
Vivi vil vj vyiVvivyyv 


Input High 


Output Low 
Voltage 
Input Low 


Output High 
Voltage 


Voltage 


Vou 
Vo 
Vin 


Any Input 


BEE 
_ 
bo 2 = 
oO 
> 


< 


a 
_ 
~ 
oO 


Input Capacitanc 
TLow= — 55°C for HCC device : — 40°C for HCF device. 


* THigh= + 125°C for HCC device . + 85°C for HCF device. 


‘nh 


E 


= 15V. 


= 10V, 2.5 V min. with Voo 


5V, 2V min. with Vop 


The Noise Margin for both "1" and "0" level is * 1V min. with Voo 
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HCC/HCF4510B/4516B 


DYNAMIC ELECTRICAL CHARACTERISTICS (T.,, = 25°C, C, = 50pF, R, = 200kQ 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


| Typ. | Max. 
tpui, tpcH| Propagation Delay Time Clock to | 200 | 400 | 
a Output 

150 


sy 
oO 
on 
N 
Ss 
(o) 


tpu_, tpLH| Propagation Delay Time Preset 
or Reset to Q Output 

tpu_, tpLH| Propagation Delay Time Clock to 
Carry Out 

Transition Time 


Max. Clock Frequency 


—_ 
ce) 
oO 


Nn 
mS 
oO 
=] IM] 
look <anee) 
oO ;O};}O 


Propagation Delay Time Carry in 
to Carry Out 


Propagation Delay Time Preset 
or Reset to Carry Out 


—!/—- | @ —s —_ 
M1O/O/2/B Ir |S |r 
o1;O;O on © 
NM }O;oD/—/— | P 
AIM; IJO;M Ia 
O};/O;Ol[O};O;oO 


—_, 
(2) 
Oo 
N 
oO 
oO 


= 
— 
N 


Clock Pulse Width 


*Preset Enable or Reset Removal 
Time 


3S 
n 


n 


*Clock Rise and Fall Time 


Carry in Setup Time 


Up-down Setup Time 


Preset Enable or Reset Pulse 
Width 


=a (NO /— | | | @ —y _ wy (tj 
ON) 1DI®D wo Qi oi|2 en i) 
OO |Ol1O!lO oO >) © 


‘nik plo 

—. — 

ola Oo 
on Oo 


75 


* Time required after the falling edge of the reset or preset enable inputs before the rising edge of the clock will trigger the 
counter (similar to setup time) 

* If more than unit is cascaded in the parallel clocked application, t(CL should be made less than or equal to the sum of the fixed propagation 
delay at 15pF and the transition time of the carry output driving stage for the estimated capacitive load 
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HCC/HCF4510B/4516B 


Minimum Output High (Source) Current Charac- 


Minimum Output Low (sink) Current Charac- 
teristics. 


teristics. 


Typical Output Low (sink) Current Characteristics. 
Typical Output High (Source) Current Charac- 


teristics. 


[Vier it tT tt tt 


Z4ritfit lili i ft f 
o 5% 2 2 
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-Vos (V) 


Typical Maximum Clock Input Frequency vs. 


Supply Voltage. 


~-Vos (V) 


10 


Typical Propagation Delay Time vs. Load 
Capacitance for Clock to Q Output. 


EEE EEE EEE 
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25°C 
50pF 


Pty ee 


(MHz) |_| | [amb 
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Vop (V) 


18 


10 
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HCC/HCF4510B/4516B 


Typical Transition Time vs. Load Capacitance. Typical Dynamic Power Dissipation vs. Frequency. 


4 


) 20 40 60 80 C, (pF) 


TYPICAL APPLICATIONS 
TYPICAL 16-CHANNEL, 10 BIT DATA ACQUISITION SYSTEM 


PAR. 
16- CHANNEL tet 
MULTIPLEXER OUTPUTS. 
HCC - HCF4067B 


SELECT 


(INPUTS | 


HCC -HCF 45168 


PRESET 
INPUTS 


CLOCK PRESET 
ENABLE 


This acquisition system can be operated in the random access mode by jamming in the channel number at the present inputs, 
or in the sequential mode by clocking the HCC/HCF4516B 
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HCC/HCF4510B/4516B 


CASCADING COUNTER PACKAGES 


“PARALLEL CLOCKING - 


Wr J SL IS I 
Gc. 4510/16B Cap OC 
R CL Qt Q2 Q3 Q4 


UP/DOWN 


PRESET 
ENABLE 


UP/DOWN 


PRESET 
ENABLE ° ore 


i 

UPIDPE J1 J2 53 44 

OK! 4510/1168 COm—» 
R CL QI Q2 Q3 Q4 


= 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


Yop 
0 INPUTS 


iH 
tw > 

°o 

Vit 


NOTE 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 


AT Yop OR ss Yss 5 -1993/6 
Yss 
$-1992/1 


Input Leakage Current. Power Dissipation and Input Waveform. 


INPUTS 


Voo 


Ras Oa 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vsg. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER 


» HIGH-OUTPUT-SOURCING CAPABILITY (up 
to 25 mA) 

» INPUT LATCHES FOR BCD CODE STORAGE 

» LAMP TEST AND BLANKING CAPABILITY 

s 7-SEGMENT OUTPUTS BLANKED FOR BCD 
INPUT CODES > 1001 : 

? peace eee SPECIFIED 19 aN (Plastic Package) (Ceramic Frit Seal Package) 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100mA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 


= MEETS ALL REQUIREMENTS OF JEDEC TEN- Pere: | aera ae 
TATIVE STANDARD N° 13A, "STANDARD SPE- ORDER CODES : 
CIFICATIONS FOR DESCRIPTION OF "B" HCC4511BF  HCF4511BM1 
SERIES CMOS DEVICES" HCF4511BEY  HCF4511BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC 451 1B (extended temperature range) and 
the HCF 4511B (intermediate temperature range) 
are monolithic integrated circuits available in 16- : 
lead dual in-line plastic or ceramic package and 
plastic micro package. 


The HCC/HCF 4511B types are BCD-to-7-segment Bs 


latch decoder drivers constructed with COS/MOS 
logic and n-p-n bipolar transistor output devices on 


3 


LE/STROBE 5 


a single monolithic structure. These devices com- o 6 
bine the low quiescent power dissipation and high 
noise immunity features of COS/MOS with n-p-n A 7 
bipolar output transistors capable of sourcing up to 


25 mA. This capability allows the HCC/HCF 4511B ‘ss 8 
types to drive LED’s and other displays directly. 


Lamp Test (LT), Blanking (BL), and Latch Enable or 
Strobe inputs are provided to test the display, shut 
off or intensity-modulate it, and store or strobe a 
BCD code, respectively. Several different signal 
may be multiplexed and displayed when external 
multiplexing circuitry is used. 
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HCC/HFC4511B 


FUNCTIONAL DIAGRAM 
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7-SEGMENT OUTPUTS 
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2 
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ABSOLUTE MAXIMUM RATINGS 


symbol| Parameter | Vatu 
HCF Types -~05to+ 18 

= 0.5 to Vop + 0.5 

Ela: | DC Input Current (any one input) 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature :HCC Types -— 55 to + 125 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functionnal operation of the device at these or any other conditions above those indicated in the operational 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect de- 
vice reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol] —=SSS~*~*avrameter—SCdYSSCS*~*~*~‘ ate ~SSSSSS*d'SCt 
Voppb Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 
°C 
°C 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4511B 


LOGIC DIAGRAMS 


Ais. INPUTS ARE PROTECTED SY COS/MOS PROTECTION NET wOset 
S- 2206 


555, DATA 
OUTPUT INPUTS 


tpHL $-17164 


90% 


LE 
(STROBED) 5°% 
’ 10% — 


S- 1718" 
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HCC/HFC4511B 


TRUTH TABLE 


SGS-THOMSON 
MICROELECTRONICS 


ky 


4/11 


534 


HCC/HCF4511B 
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Value 


Test Conditions 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Vou 
VoL 
Vin 
Vit 


* TLrow= — 55°C for HCC device . — 40°C for HCF device. 


HCF device. 


+ 125°C for HCC device : + 85°C for 
The Noise Margin for both "1" and "0" level is : 1V min with Vpo 


* Thigh 


= 15V. 


5V, 2V min. with Vpp = 10V, 2.5 V min. with Vop 
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HCC/HFC4511B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 
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Test Conditions 
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Output 
Sink HCC 
Current | Types 


™ Ce 
Leakage 
Current 


| Ci_| Input Capacitance Any Input a 


“ TLow= — 55°C for HCC device . ~ 49°C for HCF device. 
* THigh= + 125°C for HCC device + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is .1V min with Vop = 5V, 2V min with Vop = 10V, 25 V min with Vpp = 15V 
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HCC/HCF4511B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Cr = 50pF, Ri = 200kQ, 
typical temperature coefficient for all Vop = 0.3% /°C values, all input rise and fall time = 20ns) 


Test Conditions 


Parameter 


Propagation Delay Time (data) 


10 [| 210 | «20 
5 [| 150 | 300 
s || 660 | 1300" 
10 || 260" | 520 | 


Propagation Delay Time (data) 


Propagation Delay Time (BL) 


Propagation Delay Time (BL) 


Propagation Delay Time (LT) 5 
to | | 125 | 250 | 
15 170 


Propagation Delay Time (LT) 


Transition Time 


Transition Time 


Setup Time 


tsetup 


Hold Time 


tw | Strobe Pulse Widht | 5 | 400 | 200 | | 
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HCC/HFC4511B 


Typical Output Low (sink) Current Characteristics. Typical data-to-output, low-to-high-level propaga- 
tion delay time as a function of load capacitance. 
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Typical data-to-output, high-to-low-level propaga- Typical low-to-high level transition ime as a func- 
tion delay time as a function of load capacitance. tion of load capacitance. 


G-2378 


tie) oT eee 
BELA LL ee eRe 


|| 

& 
Zana 
: Poh 

60 
a a See 
= Sina 
a VT | 
a anes 
a ” as ea 
om SEER EGEE Ov] et | 
ane SERS SSRERRE eS =s7anR= 
baer He ed Si Peat Sheil A Td ae 
TTT ov! ae ee 
sn pf tpt ttt tT tt 20 peed | 
SaReane eee 
pees ES) 
Rs 
ae 
0 20 40 60 80 C_. (pF) 0 20 40 60 80 = C, (pF) 
Typical high-to-low level transition ime as a func- Typical Voltage drop (Vpp to output) vs. Output 
tion of load capacitance. source Current as a Function of Supply. 
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HCC/HCF4511B 


Typical Dynamic Power Dissipation Charac- Derated Static Output Current Per Output. 
teristics. 


Prot® 
aaa ‘ 


0 1 10 $ (kHz) 107" 1 10? 10? to (kHz) 
Maximum continuous derated output current IOH applies to a 
single output with all other outputs sourcing an equal amount 


of current at the supply voltages shown Operation above the 
derating curve is not recommenced 


TYPICAL APPLICATIONS (interfacing with various displays) 
DRIVING COMMON-CATHODE 7-SEGMENT LED DISPLAYS 


LATCH 
& 


DECODER 


Oe O- OA Oa Oa Os 


| HCC/HCF 4511B 
L to oh asia 
LEO 7-SEGMENT 
DUTY CYCLE = 100% DISPLAY 
IseG = !pIODE AVG =20mA AT LUMINOUS INTENSITY/SEGMENT = 250 MICROCANDLES 

Vay 
 - OH _—“OF 

ISEG 
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HCC/HFC4511B 


TYPICAL APPLICATIONS (continued) 


Driving Low-voltage Fluorescent Displays. Driving Incandescent Displays. 


ale ee 
HCCTHCF | 


451 


1.6V 
A.C. OR D.C. 


$-2176 


2 of 7 Segments Shown Connected 


A medium-brightness intensity display can be obtained Resistors R from VDD VDD to each 7-segment driver 
with low-voltage fluorescent displays such as the Tung- output are choosen to keep all Numitron segments slight- 


Sot Digivac S/G series. 


TEST CIRCUITS 
Quiescent Device Current. 


Input Leakage Current. 


INPUTS 


Voo 
(@) 


ar as 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vpp AND Vss.- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 
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ly on and warm. 


Noise Immunity. 
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Vit 
NOTE 
TEST ANY COMBINATION 


OF INPUTS 
vss $-2079/1 


S-1992/1 


Data Propagation Delay. 
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Vss MEASURE OUTPUT d FOR itp 


MEASURE OUTPUT g FOR tou. 
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TEST CIRCUITS (continued) 


Dynamic Power dissipation. 
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a 3-STATE OUTPUT 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a» QUIESCENT CURRENT SPECIFIED TO 20V 


8—CHANNEL DATA SELECTOR 
FOR HCC DEVICE 


a 5V, 10V, AND 15V PARAMETRIC RATINGS 


‘ EY F 
= ae eesti as 100nA AT 18V AND 25°C (Plastic Package) (Ceramic Package) 
a 100% TESTED FOR QUIESCENT CURRENT 
a MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 


SERIES CMOS DEVICES" a 
(Micro Package) (Chip Carrier) 
ORDER CODES : 
HCC4512BF HCF4512BM1 
HCF4512BEY HCF4512BC1 
PIN CONNECTIONS 
VoD 
3 - STATE 
DISABLE 
SEL. OUTPUT 
DESCRIPTION 


INHIBIT 


The HCC4512B (extended temperature range) and 
HCF4512B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 


The HCC/HCF4512B is an 8-channel data selector 
featuring a three-state output that can interface di- 
rectly with, and drive, data lines of bus-oriented 
systems. 
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HCC/HFC4512B 


FUNCTIONAL DIAGRAM 


3-STATE DISABLE 
INHIBIT 


CHANNEL 
INPUTS 


SELECT 
CONTROL 


ABSOLUTE MAXIMUM RATINGS 


oil Parameter | Value | Unit 
HCF Types — 0.5 to + 18 

oa nececmmenemeseeets eee eae 

Lae e DC Input Current (any one input) es ee 


Total Power Dissipation (per package) mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Operating Temperature .HCC Types — 55 to + 125 °C 
HCF Types - 40 to + 85 °C 
Storage Temperature — 65 to + 150 | ec 


Stresses above those listed under "Absolute Maximum Ratings may cause permanent ddamage to the device This is a stress rating only 
and functionnal operation of the device at these or any other conditions above those indicated in the operationale sections of this specifica- 
tion is not implied Exposure to absolute maximum rating conditions for extemal periods may affect device reliability 

* All voltage values are refered to Vss pin voltage 


<|<< 


RECOMMENDED OPERATING CONDITIONS 


Sym 


Supply Voltage : HCC Types 3 to + 18 
HCF mi eae ee 


Lov | Input Input Voltage ss 0 to | OtoVon 


Top Operating Temperature . HCC Types —- 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4512B 


TRUTH TABLE 
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1 = High Level 0 = Low Level X = Don't Care 


LOGIC DIAGRAMS 


(NHIBIT 
14] 
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ALL INPUTS ARE PROTECTEO BY 
COS/MOS PROTECTION NETWORK 
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HCC/HFC4512B 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


VoH 
VoL 
ViH 
Vit 


* TLow= — 55°C for HCC device : — 40°C for HCF device 
* THigh= + 125°C for HCC device + 85°C for HCF device 


= 15V 


= 10V,25V min with Vop 


5V, 2V min with Vpp 


The Noise Margin for both "1" and "0" level is * 1V min. with Vop 
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20ns) 


Test Conditions 


HCC/HCF4512B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, Cy = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time 


Minimum Output Low (sink) Current Charac- 


teristics. 
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HCC/HFC4512B 


Typical Output High (source) Current Charac- Minimum Output High (source) Current Charac- 
teristics. teristics. 
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Typical Transition Time vs. Load Capacitance. Typical Dynamic Power Dissipation vs. Input Fre- 
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HCC/HCF4512B 


TEST CIRCUITS 


Dynamic Power Dissipation Test Circuit. Quiescent Device Current Test Circuit. 


PULSE 
GENERATOR 


$-1992/1 
$-2769 


Input Current Test Circuit. 


INPUTS 
OUTPUTS 
Vop 


fo) >> 


Vv. oO 
ss Vin 


NOTE: MEASURE INPUTS wine 

SEGUENTIALLY TO BOTH $-1994/2 TEST ANY COMBINATION 

Vpp AND Vsg. CONNECT OF INPUTS 

ALL UNUSED INPUTS TO Vgs S- 2079/1 


EITHER Vpp OR Vss 
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{q, SGS-THOMSON = HCC/HCF4514B 
SF WcROELECTRONICS HCC/HCF4515B 


4-BIT LATCH/4-TO-16 LINE DECODER 


HCC/HCF4514B OUTPUT "HIGH" ON SELECT 
HCC/HCF4515B OUTPUT "LOW" ON SELECT 


» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» STROBED INPUT LATCH 

s INHIBIT CONTROL 

= See Reyice 100nA AT 18V AND 25 C (Plastic Package) (Ceramic Frit Seal Package) 

a 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 


SERIES CMOS DEVICES" 
(Micro Package) 
ORDER CODES : 
HCC45XXBF HCF45XXBEY 
HCF45XXBM1 
PIN CONNECTIONS 
STROBE ) 1 Yop 
INHIBIT 
DATA 4 
DATA 3 
$10 
DESCRIPTION Su 
The HCC 4514B/HCC4515B (extended temperature es 
range) and the HCF 4514B/HCF4515B (intermediate ald 
temperature range) are monolithic integrated circuits S14 
available in 24-lead dual in-line plastic or ceramic pac- S15 
kage and plastic micro’ package. The S49 
HCC/HCF4514B/4515B consisting of a 4-bit strobed a 
latch and a 4 to 16 line decoder. The latches hold the 


last input data presented prior to the strobe transition 
from 1 to 0. Inhibit control allows all outputs to be pla- 
cedat0 (HCC/HCF4514B) or 1 (HCC/HCF4515B) re- 
gardless of the state of the data or strobe inputs. The 
decode truth table indicates all combinations of data 
inputs and appropriate selected outputs. 
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HCC/HCF4514B/4515B 


FUNCTIONAL DIAGRAM 


INHIBIT 


ABSOLUTE MAXIMUM RATINGS 


| Value Unit 
HCF Types -— 0.5 to +18 V 
| = 08toVon +05 | OV 
ee 5 ee 
mW 
mW 


Input Voltage —05to Vpp + 0.5 


Symbol 
ee 4 DC Input Current (any one input) +10 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


Operating Temperature : HCC Types — 55 to + 125 °C 


HCF Types -— 40 to + 85 


°C 
Storage Temperature — 65 to + 150 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device This ts a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Vop Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 
Top °G 
°C 


Operating Temperature : HCC Types 
HCF Types 
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HCC/HCF4514B/4515B 


LOGIC DIAGRAM AND TRUTH TABLE 


ZB 
INHIBIT 
s 


® ALL INPUTS PROTECTED 
ST jo ~COSs/MOS 
PROTECTION NETWORK 
—— 
THESE INVERTERS 


USED ONLY ON 
HCCIHCF 45188 


Strobe = 1 


WAVEFORMS 
Setup Time and Strobe Pulse Width. 


Selected Output 
HCC/HCF 4514B = Logic 1 
(High) 
HCC/HCF 4515B = Logic 0 
(Low) 
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ll Outputs = 0, HCC/HCF 4514B 
ll Outputs = 1, HCC/HCF 4515B 
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HCC/HCF4514B/4515B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Output Low 


Quiescent 
Voltage 


Vou 
* TLow= — 55°C for HCC device -— 40°C for HCF device. 


= 15V. 


= 10V, 2.5 V min. with Vpp 


5V, 2V min with Vpp 


+ 125°C for HCC device + 85°C for HCF device 


The Noise Margin for both "1" and "O" level is 1V min. with Vpp 
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HCC/HCF4514B/4515B 


DYNAMIC ELECTRICAL CHARACTERISTICS 
(Tamb = 20°C, C, = SOpF, Ry = 200kQ, all input rise and fall time = 20ns) 


jsymoot| Parameter 


tPHL, Propagation Delay Time 


Test Conditions 
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Strobe or Data 


Transition Time 


Strobe Pulse Width 


Setup Time 


— 


— —h, —k Ss —_ —_ ~—s 


lot 
™H 


lot 


ima) || 


BNE 
NE 


12 


seca 
ae 

ae 
N 


EE 
we 


G7 SGS-THOMSON a ee es 
S/ | MICROELECTRONICS 
555 


HCC/HCF4514B/4515B 


Minimum Output High (source) Current Charac- 


teristics. 


Typical Output High (source) Current Charac- 


teristics. 
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Typical Inhibit Propagation Delay Time vs. Load Ca- 


pacitance. 


Typical Strobe or Data Propagation Delay Time vs. 


Load Capacitance. 
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Typical Strobe or Data Propagation Delay Time vs. 


Supply Voltage. 


Typical Transition Time vs. Load Capacitance. 
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HCC/HCF4514B/4515B 


Typical Power Dissipation vs. Frequency. 


Prot 


CUTTINGS TTI EAT TUT 


TEST CIRCUITS 


Quiescent Device Current. 


Input Leakage Current. 


oO 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Yss 


10? f (kHz) 


Noise Immunity. 


OUTPUTS 


VIH 
> 


° 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S-2079/1 
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DUAL 64-STAGE STATIC SHIFT REGISTER 


s CLOCK FREQUENCY 12MHz (TYP.) AT Vpp = 
10V 

a SCHMITT TRIGGER CLOCK INPUTS ALLOW 
OPERATION WITH VERY SLOW CLOCK RISE 
AND FALL TIMES 

a THREE-STATE OUTPUTS 

a QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE (Plastic Package) 

=» STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a OV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURREN OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 


(Ceramic Package) 


=» MEETS ALLREQUIREMENTS OF JEDEC TEN- Chip. Gamer) 
TATIVE STANDARD N°. 13A, "STANDARD ORDER CODES: 
SPECIFICATIONS FOR DESCRIPTION OF "B" HCC4517BF__ HCF4517BM1 
SERIES CMOS DEVICES" HCF4517BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4517B (extended temperature range) and 
HCF4517B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package. 


The HCC/HCF4517B dual 64-stage static shift 
register consists of two independent registers each 
having a clock, data, and write enable input and out- 
puts accessible at taps following the 16th, 32nd, 
48th, and 64th stages. These taps also serve as 
input points allowing data to be inputted at the 17th, 
33rd, and 49th stages when the write enable input 
is a logic 1 and the clock goes through a low-to-high 
transition. The truth table indicates how the clock 
and write enable inputs control the operation of the 
HCC/HCF4517B. Inputs at the intermediate taps 
allow entry of 64 bits into the register with 16 clock 
pulses. The 3-state outputs permit connection of this 
device to an external bus. 
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HCC/HCF4517B 


FUNCTIONAL DIAGRAM (one half) 


CL Q64 
8] 1 33 | 0 049 
6 STAGES 16 STAGES 16 STAGES 
| 
| 
WE =0 | O QO Oo 
WE — — —— ——  —— — — — — — ——}- — — - — — — 
S-NzZ9 
Oa O 4 Oa Oa 
STAGE 16 STAGE 32 STAGE 48 STAGE 64 
OUT/IN TAP OUT/IN TAP OUTIIN TAP OUT/IN TAP 


ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | Unit 
Supply Voltage :HCC Types V 
HCF Types — 0.5 to + 18 V 

elie DC Input Current (any one input) 
Prot 200 WwW 
bel 


Total Power Dissipation (per package) m 

Dissipation per Output Transistor 

for Top = Full Package-temperature Range 100 m 

Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 

Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
* All voltages are with respect to Vss (GND) 


RECOMMENDED OPERATING CONDITIONS 
po Parameter | ate | it 
Vpp Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
op 


a Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types ~ 40 to + 85 °C 
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HCC/HCF4517B 


LOGIC DIAGRAM AND TRUTH TABLE 
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O O O 
aQ32 aQ48 aQ64 
$5B0 
4PROTECTED BY BY COS/MOS * PROTECTED BY COS/IMOS 
PROTECTION me PROTECTION NETWORK 
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HCC/HCF4517B 
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Value 
25°C 


TLow* 


: 1V min. with Vpop = 5V, 2V min. with Vpp = 10V, 2.5V min with Vpp = 15V, 


Any Input 


55°C for HCC device : — 40°C for HCF device. 


+ 125°C for HCC device . 


Any Input 
The Noise Margin for both "1" and "0" level is 


+ 85°C for HCF device. 


Quiescent 


Output High 
Output Low 
Input High 


Voltage 


ViH 


STATIC ELECTRICAL CHARACTERISTICS — recommended operating conditions) 


e THigh 
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HCC/HCF4517B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam = 25°C, Input t,, t) = 20ns, C, = 50pF, 
R, = 200kQ) 


CL to Bit 16 Tap 


3-State Output WE to Bit 16 Tap 
(see note) 


tpiz, tpHz 
tez_, tpzH 


Output Transition Time 


Write Enable to Clock 
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Write Enable to Clock 
Release Time 


thold Data to Clock aaa 
Minimum Clock Pulse Width P55 | 


Maximum Clock Input 
Frequency 
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Maximum Clock Input Rise 
or Fall Time 


— —_ Oo —_ —_ 


UNLIMITED 


Note Measured at the point of 10% change in output load of 50pF, Ri = 1kQ to Vpp for tez., teLz and Ri = 1kQ to Vss for tenz 
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HCC/HCF4517B 


WAVEFORMS 


Output High (source) Current Characteristics. 


Output Low (sink) Current Characteristics. 
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Typical Propagation Delay Time vs. Load 


Capacitance. 


Typical Transition Time vs. Load Capacitance. 
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HCC/HCF4517B 


Typical Dynamic Power Dissipation vs. Fre- 
quency. 
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TEST CIRCUITS 


INPUTS 
OUTPUTS 


NOTE: MEASURE INPUTS 

SEQUENTIALLY TO BOTH 519942 TEST ANY COMBINATION 

Vop AND Vss. CONNECT OF INPUTS 

ALL UNUSED INPUTS TO Vss Vss S- 2079/1 
EITHER Vpo OR Vss 
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HCC/HCF4517B 


TEST CIRCUITS (continued) 
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HCC/HCF4518B DUAL BCD UP-COUNTER 


HCC/HCF4520B DUAL BINARY UP- 
COUNTER 


a» MEDIUM-SPEED OPERATION — 6MHz TYP. 
CLOCK FREQUENCY AT 10V 

a POSITIVE - OR NEGATIVE - EDGE TRIGGE- 
RING 

a SYNCHRONOUS INTERNAL CARRY PROPA- 
GATION 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a OV, 10V, AND 15V PARAMETRIC RATINGS 

s INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4518B/4520B (extended temperature ran- 
ge) and HCF4518B/4520B (intermediate tempera- 
ture range) are monolithic integrated circuits, 
available in 16-lead dual in-line plastic or ceramic 
package and plastic micro package. The 
HCC/HCF4518B Dual BCD Up Counter and 
HCC/HCF4520B Dual Binary Up Counter each con- 
sist of two identical, internally synchronous 4-stage 
counters. The counter stages are D-type flip-flops 
having interchangeable Clock and Enable lines for 
incrementing on either the positive-going or negati- 
ve-going transition. For single-unit operation the 
Enable input is maintained "high" and the counter 
advances on each positive-going transition of the 
Clock. The counters are cleared by high levels on 
their Reset lines. The counter can be cascaded in 
the ripple mode by connecting Q4 to the enable in- 
put of the subsequent counter while the clock input 
of the latter is held low. 
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HCC/HCF4518B 
HCC/HCF4520B 


DUAL UP-COUNTERS 


(Plastic Package) (Ceramic Frit Seal Package) 


Cc 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC45XXBF HCF45XXBM1 
HCF45XXBEY HCF45XXBC1 


PIN CONNECTIONS 


CLOCK A |i! 


ENABLE A |]2 


1OH]ENABLE B 
9]} CLOCK B 


S$ -1626/1 
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HCC/HCF4518B/4520B 


FUNCTIONAL DIAGRAM 


CLOCK A 


ENABLE A 


RESET A 


+10/ +16 


5-1595/1 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types — 0.5 to + 20 V 
HCF Types —0.5to +18 V 
| 


Input Voltage — 0.5 to Vop + 0.5 
|__| DC Input Current (any one input) 


200 m 
100 
Storage Temperature ~ 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability 
* All voltage values are referred to Vss pin voltage 


m 


A 

Total Power Dissipation (per package) WwW 
Dissipation per Output Transistor 

for Top = Full Package-temperature Range mw 

Operating Temperature : HCC Types — 55 to + 125 °C 

HCF Types — 40 to + 85 °C 


RECOMMENDED OPERATING CONDITIONS 


a 


V Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

pe Mie 
°C 
°C 


Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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HCC/HCF4518B/4520B 


LOGIC DIAGRAMS (for one of two identical counter) 
Decade Counter for 4518B. 


Fo >o-d > 


TNS 


% ALL INPUTS PROTECTED 
BY STANDARD COS/MOS 
PROTECTION NETWORK 
$1596/1 


Binary Counter for 4520B. 


% ALL INPUTS PROTECTED 
BY STANDARD COS/MOS 
PROTECTION NETWORK 
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HCC/HCF4518B/4520B 


TRUTH TABLE 


[Ciock [Enable| Reset | Action 


| | + | 0 | Increment Counter 


nS ele Eon Increment Counter 


{x | 0 | NoChange 


|x | | o | NoChange | 
| | o | oO | NoChange | 


No Change 


eaaoes, 
oe ee | 


=0 
Logic 0 = Low 


Q1 Thru Q4 


Logic 1 = High State 


X = Don’t Care 


TIMING DIAGRAM 
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HCC/HCF 
45188 


HCC/HCF 
45208 
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HCC/HCF4518B/4520B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Symbol 
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ro 
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Parameter 


Quiescent 


Output Low 


Input High 


Vin 


= eo) Be 

fo») -1N |] a 
- 

oe te) 


= + 125°C for HCC device + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is 1V min. with Voo = 5V, 2V min. with Vpp = 10V, 2 5V min. with Vop = 15V. 


* TLow = — 55°C for HCC device . — 40°C for HCF device 


. Thigh 
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HCC/HCF4518B/4520B 


DYNAMIC ELECTRICAL CHARACTERISTICS (T.n, = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp = 0.3%/°C values, all input rise and fall time = 20ns) 


Test Conditions 
Parameter 


Propagation Delay Time 
(clock or enable to output) 


5 
< 
3 


” 


Propagation Delay Time 
(reset to output) 


Transition Time 


Clock Pulse Width 


ee 
me 
ty | Reset Pulse Width 
Ce 
15 | eo | 4 | 
Enable Pulse Width | Fe Far — 
a 
t 
ae 
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10 | 200 | 100 | 
Clock or Enable Rise and Fall 


Time 


Maximum Clock Frequency 
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Clock Input Rise or Fall Time 


a 
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HCC/HCF4518B/4520B 


Minimum Output Low (sink) Current Charac- 


teristics. 


G -2337 


Eevee ee a8) 
Ree Bact NSE Wea Seoul Meth as) 


Minimum output High (source) Current Charac- 


teristics. 


-Vos (V) 


10 


~Vps (V) 


10 


Typical Propagation Delay Time vs. Load Capaci- 


tance, Clock or Enable to Output. 


Shae 
PT TN 
tt 


6 1899/1 


60 70 80 C.(pF) 


20 30 40 50 


10 


70 80 C, (pF) 


40 50 60 


30 
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Typical Output Low (sink) Current Characteristics. 


52> anne 
eee 


0 
“lon | 
(mA) 
10 
20 
3 
Typical Propagation Delay vs. Load Capacitance, 


Typical Output High (Source) Current Charac- 
Reset to output. 


teristics. 


0 


Typical Maximum-clock Frequency vs, Supply 
Voltage. 


Typical Transition Time vs. load Capacitance. 
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HCC/HCF4518B/4520B 


SYNCHRONOUS CASCADING OF FOUR BINARY COUNTERS WITH NEGATIVE-EDGE TRIGGERING. 


HBC/HBF4071B 
CLOCK INPUT HBC/HBF 4071B 


+ 


HCC/HCF4520B 


CLOCK ENABLE RESET CLOCK ENABLE- RESET CLOCK ENABLE RESET 
A A ) ) B A A 


A A 


| 

| 

| 

| 

| 

| 

| 

| 

aip_ Q28 038 48 
1 
| 
| 
| 


HBC/HBF HBC/HBF HBC/HBF 
4012A 4012A 4012A 


TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Yoo 
O INPUTS 


OUTPUTS 


Vin 
° 
> 
° 
Vin 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. Dynamic Power Dissipation. 


0.01 uF 


ie 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


S$-1994/2 
Vpp AND Vss. CONNECT 


ALL UNUSED INPUTS TO Vss 
EITHER Vop OR Vss 


t, = t, =20ns 
S-1599/1 
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7 incrosLectRomcs HCF4519B 


4- BIT AND/OR SELECTOR 


PRODUCT PREVIEW 


a VERY LOW QUIESCENT CURRENT 

m HIGH NOISE IMMUNITY 

a SUPPLY VOLTAGE RANGE 3V TO 18V 

a SINGLE SUPPLY VOLTAGE - POSITIVE OR 
NEGATIVE 

a LOGIC SWING INDEPENDENT OF FANOUT 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC4519 BF HCF4519 BM1 
HCF4519 BEY HCF4519 BC1 


PIN CONNECTION (top view) 


DESCRIPTION 


The HCC4519B and HCF4519B are monolithic in- 
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages or in 16-pin SO micro- 
packages. 


The HCC4519B and HCF4519B can be used for 
three different functions. They are : PC10010 


1) a 4-bit and/or selector, 
2) a quad 2-channel data selector, 


3) a quad exclusive "NOR" gate. 
September 1990 1/1 
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{ SGS-THOMSON HCC4521B 
SF iicROELECTRONICS HCF4521B 


-24- STAGE FREQUENCY DIVIDER 


PRODUCT PREVIEW 


a VERY LOW QUIESCENT CURRENT 

es HIGH NOISE IMMUNITY 

a» VOLTAGE SUPPLY RANGE 3V TO 18V 

a» ALL STAGES ARE RESETTABLE 

a RESET DISABLES THE RC OSCILLATOR FOR 
LOW STANDBY POWER DRAIN 

» RC AND CRYSTAL OSCILLATOR OUTPUT 


ARE CAPABLE OF DRIVING EXTERNAL (Plastic Package) (Ceramic Frit Seal Package) 
LOADS ee ? 
(Micro eee (Plastic aa Carrier) 
ORDER CODES : 

HCC 4521 BF HCF4521 BM1 

HCF4521 BEY HCF4521 BC1 

PIN CONNECTION (top view) 

DESCRIPTION 


The HCC4521B and HCF4521B are monolithic in- 
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack- 
ages. 


The HCC4521B and HCF4521B have a chain of 24 
flip-flops with an input circuit that allows three modes 
of operation. The input circuit functions as a crystal 
or an RC oscillator or as an input buffer for an ex- ener 
ternal oscillator. Each flip-flop preforms a divide-by- 
two function giving a total count of Pla 16, 777, 
216. The count advances on the negative going 
edge of the clock. Access is available to the final 
seven stages giving the device added flexibility. 
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fq, SGS-THOMSON = HCC.45228 
7 iwcrosectRomes HCF4522B 


PROGRAMMABLE BCD DIVIDER-BY-N COUNTER 


PRODUCT PREVIEW 


a VERY LOW QUIESCENT CURRENT 

a HIGH NOISE IMMUNITY 

a SUPPLY VOLTAGE RANGE 3V TO 18V 

a INTERNALLY SYNCHRONOUS FOR HIGH IN- 
TERNAL AND EXTERNAL SPEEDS 

a 5.0MHz COUNTING RATE 

a» INCREMENTED ON POSITIVE TRANSITION a es 
OF CLOCK OR NEGATIVE TRANSITION OF (Plastic Package) (Ceramic Frit Seal Package) 
CLOCK INHIBIT : 

a ASYNCHRONOUS PRESET ENABLE sal 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC4522 BF HCF4522 BM1 
HCF4522 BEY HCF4522 BC1 


PIN CONNECTION (top view) 


DESCRIPTION 


The HCC4522B and HCF4522B are monolithic in- 
tegrated circuits, available in 16-lead dual-in-line PRESET 
plastic or ceramic packages and plastic micro pack- ENABLE 


ages. CASCADE 


The HCC4522B and HCF4522B are program- daaectia 
mable, BCD down counters with a decoded "0" state 0 
output for divide-by-N applications. The counters p 
are cascadable. In single stage applications the "0" : 
output is applied to the Preset Enable input. The MASTER 
cascade feedback input allows cascade divide-by-N RESET 
operation with no additional gates required. The Q, 
Clock Inhibit input allows disabling of the pulse 
counting function. nee 


Applications for these programmable divide-by-N 
counters include frequency synthesizers, phase- 
locked loops and other frequency dividing circuits 
where low power and/or high noise immunity is re- 
quired. 
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fq, SGS-THOMSON = =—sH1CC.4527B 
AYA iwenossctaomes ss: HCF4527B 


BCD RATE MULTIPLEXER 


a CASCADABLE IN MULTIPLES OF 4-BITS 

a SET TO9 INPUT AND 9 DETECT OUTPUT 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE (Plastic Package) (Ceramic Package) 

a 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N. 138A, "STANDARD 


SPECIFICATIONS FOR DESCRIPTION OF B nfl 
SERIES CMOS DEVICES " 
C1 
(Chip Carrier) 
ORDER CODES : 
HCC4076BF HCF4076BEY 
HCF4076BC1 
PIN CONNECTIONS 
DESCRIPTION 
The HCC4527B (extended temperature range) and 
HCF4527B (intermediate temperature range) are SET TO "9" 
monolithic integrated circuit, available in 16-lead oe CLEAR 
dual in line plastic or ceramic package. OUT CASCADE 
The HCC/HCF4527B is alow power 4 bit digital rate OUT INHIBIT IN 
multiplier that provides an output pulse rate which is INHIBIT QUT (CARRY) 
the clock input pulse rate multiplied by 1/10 times the (CARRY) STROBE 
BCD input. For example, when the BCD input is 8, Vise CLOCK 
there will be 8 output pulses for every 10 input pul- 


ses. This device may be used to preform arithmetic PC10860 
operations (add, subtract, divide, raise to a power), 
solve algebraic and differential equations, generate 
naturel logarithms and trigonometric functions, A/D 
and D/A conversion, and frequency division. 
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HCC/HCF4527B 


FUNCTIONAL DIAGRAM 


BCD RATE 
SELECT 
INPUTS 
STROBE 


CASCADE 


INHIBIT IN 14 
(CARRY) 


RATE SELECT 
LOGIC 


” 
te 
= 
a 
= 
> 
oO 
ta 
a 
<< 
Yr 


7 


Vpp =16 INHIBIT OUT 
Veg =8 (CARRY) 


ABSOLUTE MAXIMUM RATING 

[symbol| Parameter | be |i 

3 
HCF Types -0.5 to +18 V 

V 


Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 
Top Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


| Symbo!_ Parameter 


Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 


Input Voltage 


Top Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
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HCC/HCF4527B 


LOGIC DIAGRAM 


A 
14 
B 
15 
C 
i po ——a> 
ees 
INHIBIT IN ae 
11 ——[So——d> —S i 
CASCADE 
49 
oul 
Ds 
Cul 
CLOCK a 
J 
SEF TO 9" ee 
Caos ste & >o = | 
| ] p> Bs 
! | : Oe 
| 
CLLAR > 
. i. : INHIBIT OUT 
7 
LC10750 
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HCC/HCF4527B 


TRUTH TABLE 


Outputs 
Number of Pulses or Output 


Inputs 


Logic Level 
LOW, H = High) 


L 


~~, 


= Don’t Care) 


Low; 1 = High; X 


Number of Pulsed or Logic Level 


(0 


o>) 


=e 
FOS) 
ee 70e | 
ae 
0 
0 


10 


e as the fr 16 lines of this truth table (depending on value of A, B, C, D) 


| Se on internal state of counter 


: 
x<| 3 
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HCC/HCF4527B 


"r 
= 


pete 
os 
0.04 
0.04 | 1 
0.04 | 2 
0.08 | 10 
0.04 | 2 
004] 4 
0.04 | 
5 | 
oes 
| 
| 20 
aaa 
—| os 
Baik a2 
foie 2) 
i 
Bar 
es 
ae" 
6 | 32. 
51| 1 
3| 26° 
4 | 68 | 
36 | -3.2 | 
ee 
1 | 2.6 | 
0 | 6.8 
{1 
aca 
1 | 26 | 
of es | 
eae 


Test ete 


2.5 
coe 
+05 

Any Input 

Any Input 


> 


Vi 
(V) 
* 


ee ee en ee 


pha 
o> Olof wo | co 
22 $/2/2\s[5|3/ 2/2 c3 
_| < 


— 
= = = = 


Tass) < 


Input Leakage 


Current 


Voltage 
+125 °C for HCC device: +85 °C for HCF device 


-55 °C for HCC device: -40 °C for HCF device 
The Noise Margin for both "1" and "0" level is. 1V min. with Vpp 


Quiescent 
HCC 
Types 
HCF 
Types 
hn 
a Low 
Voltage 
Vin Input High 
VIL Input Low 
Voltage 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Symbol Parameter 


Input Capacitance 


* TLow 
THIGH 


=15V 


5 V, 2 V min. with Vpp = 10 V, 2.5 V min with Vop 
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HCC/HCF4527B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


Test Conditions Value 


Symbol Parameter 
Vpp 


—" —_ — —, 


= 


Propagation Delay Time 
Clock to Output) 


tPLH 
tPHL 


Propagation Delay Time 
Clock or Strobe to Output 


tPLH 
tPHL 


_s 

Ol 

© 
_) 
n 


+ 
NID ip lon ja 
oi = < 
5 (2 i= 18 
oO o1lo 
5 


tPLH Propagation Delay Time 
Clock to Inhibit Output 


tPHL Propagation Delay Time 


Clock to Inhibit Output 10 


tPLH Propagation Delay Time 
tPHL Clear to Output 


Propagation Delay Time 
Clock to "9" or "1" Q Output 


10 


Propagation Delay Time —t™” 
Cascade to Output 


1o | | 45 | 


15 


Propagation Delay Time _ 
tPHL Inhibit Input to Inhibit Output 


= 
(o>) 
= 
Nh 
fe) 


Propagation Delay Time 
tPHL Set to Output 


3 


ie) 
pe 
ie) 


— —he | ek —_ | eh 
i oa slelalseaiale 
_ — 1 Oo |— |= |W — IN | — |— |e 
w |r |o | ~I 
oo M19 |w | 10 [Gt ]o |a lolz | 
nN (= (11m |w MIN /=/y [aI |) 1m 
DIAIS iw iw|HID la Tla lala |o/ld /GIBk 
° B19 1919 15 [4 [5 [416 |S |S |S 15 
= 


| 
110 220 
te 


" 


Transition Time 
tTLH 


_— ~- Com a 
o vU uv 
x i i 
- x x= 


a 
Oo |O 


foL Maximum Clock Frequency 


—_— | —k 
ae 
w | N |— 
wo} |r 
fr 
= 

rc 

N 


Clock Pulse Width 


= 


tr, te Clock Rise or Fall Time 


| ee a ae 9 
aslo ls 
—, 
(op) e 
ro) 
Or 
(on) 
a ae 2 
on jyo |} or 
3 = 
77) 


ee 
ae 
olm 
f°?) 

wo;- 

oO} 


Set or Clear Pulse Width 


tsetup Inhibit Input Setup Time . 100 50 
10 | 40 | 2 | | 


= 
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HCC/HCF4527B 


DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 


APPLICATION NOTE 


For fractional multipliers with more than one digit, 
HCC/HCF4527B devices may be cascated in two 
different modes: the Add mode and the Mitiply mode 
(see figures 1 and 2). 


When two units are cascated in Add mode and pro- 
grammed to 9 and 4 respectively, the more signifi- 
cant unit will have 9 output pulses for every 10 input 
pulses and the other unit will have 4 output pulses 
for every 100 input pulses for a total of: 

9 4 94 


10" 100 100 
In the multiply mode, the fraction programmed into 


the first rate multiplier is multiplied by the fraction 
programmed into the second one: 

If Ni =9 and No=4 

fout2 = ~. fout' 


9 


fourt = 5 Fclock 
pee | yay |e 
OMe 4G 110 Oo, 100 


Therefore 36 output pulses for every 100 clock input 
pulses. 
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HCC/HCF4527B 


Fig. 1: Two HCC/HCF4527B Cascaded in The "Add" Mode With a Preset Number 


MOST SIGNIFICANT LEAST SIGNIFICANT 
DIGIT DIGIT 


CLOCK CLOCK 
CASCADE CASCADE 


INH. IN INH. IN 
ST 


SI 
; Laws CLEAR 


TIMING DIAGRAM SHOWING ONE FOUR OUTPUT PULSES CONTRIBUTED BY DRM @T9 OUTPUT FOR EVERY 100 
CLOCK PULSES IN FOR PRESET N°94 
SCO5860 


Fig. 2: Two HCC/HCF4527B Cascaded in The "Multiply" Mode With a Preset Number 


CLOCK 
CASCADE 
INH. 
ST 


CLOCK 
CASCADE 
IN 


INH. IN 


ST 
CLEAR 


LEAR 
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Fig. 3: Timing Diagram (see Logic Diagram) 


Oa 


Og 


Q¢ 
Op 
R4 
Ro 


R3 


Ra 
OUTPUT (PIN 6) 


A ENABLED 
PRESET OF 


6 ENABLED 
PRESET OF 


C ENABLED 
PRESET OF 


BD ENABLED 
PRESET OF 


PRESET OF 
(A+B) 


PRESET OF 
(At+C) 


PRESET OF 
(B+C) 


PRESET OF 
(A+B+C) 


PRESET OF 
(A+D) 


INH. QUT 


QuT 3 


$C05840 
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(a, SGS-THOMSON =—sHICC.45298 
4 icRoELecTROMCS HCF4529B 


DUAL 4-CHANNEL OR SINGLE 8-CHANNEL 
ANALOG DATA SELECTOR 


a DATA PATHS ARE BIDIRECTIONAL 

» 10 MHz OPERATION (typical) 

=» 3-STATE OUTPUTS 

=» "ON" RESISTANCE 125 W TYPICAL @ 15V 

a SUPPLY VOLTAGE RANGE = 3Vdc TO 18Vdc 


(Plastic Package) (Ceramic Package) 


ae nt 


M1 C1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC4529BF HCF4529BM1 
HCF4529BEY HCF4529BC 1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4529B (extended temperataure range) 
and HCF4529b (intermediate temperature range) 
are monolithic integrated circuits available in 16- 
lead dual in line plastic or ceramic package and plas- 
tic micropackage. 


The HCC/HCF4529b is a DUAL 4-CHANNEL or 8- 
CHANNEL device. One of the two possible fun- 
ctions can be selected by a proper input coding. For 
the single 8-bit mode Z and W output must be tied 
together. 


HCC/HCF4529B is suitable for digital as well as 
analogue applications, including 1 of 4 and 1 of 8 da- 
ta selector functions. Dual binary to 1 of 4 or single 
binary to 1 of 8 decoder applications can be imple- 
mented because the device allow analogue and 
bidirectional operation. 
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ABSOLUTE MAXIMUM RATING 
|Symbol| —séParameter | ate | it 
ee os — ee 
HCF Types -0.5 to +18 V 
Vi__|inputvoltage | 0S to 05 | 
| 4 | DC input Current (any one input) | tO | mA 


Total Power Dissipation (per package) 200 mw 

Dissipation per Output Transistor 

for Top = Full Package Temperature Range 100 mW 

Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 


Vp “ 
Vi 
Top 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage tothe device This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 

* All voltage values are referred to Vss pin voltage 


TRUTH TABLE FUNCTIONAL DIAGRAM 


STROBE X 
4-Channel STROBE Y 
Mode 
2 Outputs 


8-Channel 
Mode 

1 Output 

(Z and W 
tied 

together) 


Vpp=PIN 16 
Vss=PIN 8 


SC-0379 


X = Don't care 


RECOMMENDED OPERATING CONDITIONS 


|Symbol| Parameter | ale =| nit_| 
Supply Voltage: HCC Types 3 to 18 V 

HCF Types 3 to 15 V 
Input Voltage 


Top Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 


Oo oO 


C 
C 
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BLOCK DIAGRAM 


5 1 
ST-Yo ST-Xo 


SC-0380 
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HCC/HCF4529B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Vis 
(V) 


Parameter 


Quiescent 
Current 


SWITCH 
ON Resistance HCC O<V, ; 
Types | < Vpp 
HCC 0<V; 0 
Types | < Vpp 
AON Resistance ARon 
(Between any 2 0 
channels) 
OFF Any 
Channel| Channel ie oo 
Leakage! OFF yP 
Current | All Channel 
OFF 
(common 
OUT/IN) 
Channel 
OFF 
All Channel 
Saal HCC 15 300 +0.1 | 300 1000 nA 
(common | Types 
OUT/IN) 
CONTROL (Address or Inhibit 
ViL Input Low 


Voltage 


Vin Input High 
Voltage 


iH, lit | Input 
Leakage 
Current 


Vi = 0/15V 


Ci Input Capacitance Any Input 
* Tuow = -55 °C for HCC device -40 °C for HCF device 
* THIGH = +125 °C for HCC device +85 °C for HCF device 
The Noise Margin for both "1" and "0" level is 1V min with Vop = 5 V,2 V min with Vop = 10 V, 25 Vmin with Vpp = 15 V 
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HCC/HCF4529B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


Baraneter Test Conditions Value 
| | Vg (V) | Vp (V) | | Min. | Typ. | | Max. | 


tPLH Vin to Vout Propagation Delay Time | 5 | | 20 | 40 | 

teat) (CL = S0pF, Ri = 1KQ) 2 |__| ean 

Propagation Delay Time, Control to Output, 2 
ou 


Vin = Vpp or Vss 
(Vin < 10 Vde, CL = 50pF, Ri = 1 KQ) 


Crosstalk, Control to Output 
(CL = 50pF, Ri = 1 KQ, Rout = 10 KQ) 


Maximum Control Input Pulse Frequency 
(CL = 50pF, Ri = 1 KQ) 


Sine Wave (Distortion) (Vin = 1.77 Vdc RMS 
Centred @ 0.0 Vdc, Ri = 10 KQ, f = 1 KHz) 


Bandwidth (-3 dB) (Vin = 1.77 Vdc RMS 5 5 MHz 
Centred @ 0 0 Vdc) 
(Ri = 1KQ) 35 
(RL = 10KQ) 28 
(RL = 100KQ) 27 
(Ri = 1MQ) 26 
Feedthrough and Crosstalk -5 5 KHz 
o Logio Wake =-50 ae] 
L = 1KQ) 850 
(Ri = 10KQ) 100 
(RL = 100KQ) 12 
(RL = 1MQ) 1.5 
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8—-BIT PRIORITY ENCODER 


a CONVERTS FROM 1 OF 8 TO BINARY 

» PROVIDES CASCADING FEATURE TO HAN- 
DLE ANY NUMBER OF INPUTS 

a» GROUP SELECT INDICATES ONE OR MORE 
PRIORITY INPUTS 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100 nAAT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 


(Plastic Package) (Ceramic Frit Seal Package) 


=» MEETS ALL REQUIREMENTS OF JEDEC TEN- | C1 
TATIVE STANDARD N° 13A, "STANDARD (Micro Package) —_ (Plastic Chip Carrier) 
SPECIFICATIONS FOR DESCRIPTION OF "B" ORDER CODES: 
SERIES CMOS DEVICES" HCC4532BF  HCF4532BM1 


HCF4532BEY = HCF4532BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4532B (extended temperature range) and 
HCF4532B (intermediate temperature range) are 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. 


The HCC/HCF4532 consists of combinational logic 
that encodes the highest priority input (D7-D0O) to a 
3-bit binary code. The eight inputs, D7 through DO, 
each have an assigned priority. D7 is the highest 
priority and DO is the lowest. The priority encoder is 
inhibited when the chip-enable input E; is low. When 
Ej) is high, the binary representation of the highest- 
priority input appears on output lines Q2-Q0, and the 
group select line GS is high to indicate that priority 
inputs are present. The enable-out (Eo) is high when 
no priority inputs are present. If any one input is high, 
Eo is low and all cascaded lower-order stages are 
disabled. 
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HCC/HCF4532B 


FUNCTIONAL DIAGRAM 


S—s> 


ENCODER 
PRIORITY 
SELECT 


ABSOLUTE MAXIMUM RATINGS 


[Symbol Parameter | Value | Unit 
HCF Types — 0.5 to + 18 V 
Input Voltage 
ie die | DC Input Current (any one input) 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 


tions of this specification is not implied Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


Total Power Dissipation (per package) 200 mw 

Dissipation per Output Transistor 

for Top = Full Package-temperature Range 100 mw 

Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types _ 
HCF Types 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


Input Voltage 
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LOGIC DIAGRAM 


PIN B=Vog 
PIN 16 =Vpp 


()a0 


O 
ALL INPUTS PROTECTED BY COS/MOS 
PROTECTION NETWORK 


$-22439 


TRUTH TABLE 


X X X X X X X X 
0 0 0 0 0 0 0 
X X X X X X X 
1 X X X X X X 
0 1 X X X X X 
0 0 1 X X X X 
0 0 0 1 X X X 
0 0 0 0 1 X X 
0 0 0 0 0 1 X 
1 0 0 0 0 0 0 0 1 


Oo 
N 


—h oak ek — © 
oo -+|]|oO 


(o>) 


a a ee 


pecs 


aan ----|e2 


a a ae a a ee 


X = Don’t Care Logic 1 = High Logic 0 = Low 
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HCC/HCF4532B 


STATIC ELECTRICAL CHARACTERISTICS mene recommended operating conditions) 


Test | Test Conditions _| 
Parameter Vv; Vo Vop 
os —. (V) 


Quiescent 0/ lors} | 


Current lice foto] |_| 10 
Types}oi5| ss || S| 15 | 


ris || 80 | [0.04 | 0 | 

ma “aie ae 
votage oof [<1] 0 fees | [eas] | aos] | 
fons] [<1 [15 [t408] [r405[ [| [rae] 

Gupitow [so[ [<1] 5] loos] | [eos] [aos 
os votage roof [<1] 10] Joos] | _oos| [005 
ris [<1] 1s foos[ | [os | [00s | 

marin | _losmsl<r[s es] [es| | [es] 
vote = ve [erfot 7] [7] | 17] 
T—fnssterpspur > pp Ppa 

va [mpattow | [asosferf>s | [ist | is) [1s 
i votage = son Perfo] [3s] | te] [s_ 
 Wesislet |i) a) ada 

Output ast es | |[s{-e| |-16[-s2| bil 
Drive nice [ors] 46 | | 5 Fosd Fos -1[ food 

urent |types[ono| es || 10 [-16[ |-13]-26] |-oa] 

fons] 105 | [15 [42] _|-ea|-ee] |-24] 

os| es | | s f1sa| brsel-o2) [tap 

wor [ors 46 | | 5 bos oad -1[ bose) 

Types loro] es | | 10 |-13) |-11|-26|  |-o8| 

fons| 135 | | 15 [-36) |-a0|-ea| |-24] 

ee fors[ oa | | 5 [oes] fos] + | Joss] 


Sink 
Current 


lias bie Input 
Leakage 
Current 


— ow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device - + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is - 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5 V min. with Vop = 15V. 
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HCC/HCF4532B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C_ = 50pF, R_ = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times = 20ns) 


Propagation Delay Time 
(E; to Eo, E; to GS) 


Propagation Delay Time 
(E,; to Qm, Dn to GS) 


Propagation Delay Time 
(Dn to Qm) 


Transition Time 


Minimum Output Low (sink) Current Characteristics. Typical Output High (Source) Current Characteristics. 
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Typical Output Low (sink) Current Characteristics. 


Minimum Output High (source) Current Charac- 


teristics. 


HCC/HCF4532B 
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Typical Dynamic Power Dissipation vs. Frequency. 


P G-2449 
tot 8 
(ui) ¢ 
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APPLICATIONS 


16-LEVEL PRIORITY ENCODER 


HCC-HCF4532B 


HBC -HBF 4071A 
l 


Sec ae 
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HCC/HCF4532B 
APPLICATIONS (continued) 
0-TO-9 KEYBOARD ENCODER 


a eeed-ee 
ssposslaee 
ieee 
isfeesfeee 
Boop 
eo ee 
ssf 
Bhsfeso fos 
Bisel s=e 
aslo see 
Bisfsnslsce 
Biesfoss see 
iesfoesece 
Be-foessee 
Bi sfoesfeee 


High 


re 
oO 
T 
ye 
xo 
wv 
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\ Aig HCC-HCF4069UB 
Logic 1 


Don’t Care 


TRUTH TABLE 


X 
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HCC/HCF4532B 


APPLICATIONS (continued) 
DIGITAL TO ANALOG CONVERSION 


CLOCK ENABLE RESET CLOCK ENABLE 


1/2 HBC -HBF4520B 1/2 HBC -HBF 4520B 


Q2 Q3 Q2 Q3 


DO Dt 02 03 D4 D5 D6 07 
Ey HBC -HBF 4532 B 


Q2 


TEST CIRCUITS 
Input Leakage Current. Noise Immunity. 


Yoo 
0 INPUTS 


Vin 
°. 


~> 


°o 
Vie 


NOTE : 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 


AT Vop OR Vss ss S -1993/4 


Vss 
$-1992/1 
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TEST CIRCUITS (continued) 
Quiescent Device Current. Dynamic Power Dissipation. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 


$-1994 
Vpp AND Vsg. CONNECT = 


ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


10/10 
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s 24 FLIP-FLOP STAGES - COUNTS FROM 
2° To 24 

= LAST 16 STAGES SELECTABLE BY BCD 
SELECT CODE 

= BYPASS INPUT ALLOWS BYPASSING FIRST 
8 STAGES 

s ON-CHIP RC OSCILLATOR PROVISION 

a CLOCK INHIBIT INPUT 

s SCHMITT-TRIGGER IN CLOCK LINE PER- 
MITS OPERATION WITH VERY LONG RISE 
AND FALL TIMES 

» ON-CHIP MONOSTABLE OUTPUT 
PROVISION 

a TYPICAL fc_ = 3MHz AT Vpp = 10V 

=» TEST MODE ALLOWS FAST TEST SE- 
QUENCE 

» SET AND RESET INPUTS 

n CAPABLE OF DRIVING TWO LOW POWER 
TTL LOADS, ONE LOWER-POWER SCHOT- 
TKY LOAD, OR TWO HTL LOADS OVER THE 
RATED TEMPERATURE RANGE 

« STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

= QUIESCENT CURRENT AT 20V FOR HCC 
DEVICE 

» 5V, 10V, AND 15V PARAMETRIC RATINGS 

» INPUT CURRENT OF 100 nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

s MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 

The HCC4536B (extended temperature range) and 
HCF4536B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead dual 
in-line plastic or ceramic package. The 
HCC/HCF4536B is a programmable timer consisting 
of 24 ripple-binary counter stages. The salient feature 
of this device is its flexibility. The device can count from 
1 to 2** or the first 8 stages can be bypassed to allow 
an output, selectable by a 4-bit code, from any one of 
the remaining 16 stages. It can be driven by an ex- 
temal clock or“an RC oscillator that can be constructed 
using on-chip components. Input IN1 serves as either 
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PROGRAMMABLE TIMER 


(Plastic Package) (Ceramic Package) 


(Chip Carrier) 


ORDER CODES : 
HCC4536BF HCF4536BEY 
HCF4536BC1 


PIN CONNECTIONS 


SET 

RESET MONO IN 
IN 1 OSC. INHIBIT 
OUT 1 


OUT 2 
8 -BYPASS 


CLOCK INHIBIT 


Vss 
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HCC/HCF4536B 


the external clock input or the input to the on-chip RC 
oscillator. OUT1 and OUT2 are connection terminals 
for the external RC components. In addition, an on- 
chip monostable circuit is provided to allow a variable 
pulse width output. Various timing functions can be 
achieved using combinations of these capabilities. A 
logic 1 on the 8-BYPASS input enables a bypass of 
the first 8 stages and makes stage 9 the first counter 
stage of the last 16 stages. Selection of 1 of 16 outputs 
is accomplished by the decoder and the BCD inputs 
A, B, C and D. MONO IN ss the timing input for the on- 


FUNCTIONAL DIAGRAM 


chip monostable oscillator. Grounding of the MONO 
IN terminal through a resistor of 10KQ or higher, dis- 
ables the one-shot circuit and connects the decoder 
directly to the DECODE OUT terminal. A resistor to 
Vpp and a capacitor to ground from the MONO IN ter- 
minal enables the one-shot circuit and controls its 
pulse width. A fast test mode is enabled by a logic 1 
on 8-BYPASS, SET, and RESET. This mode divides 
the 24-stage counter into three 8-stage sections to 
facilitate a fast test sequence. 


CLOCK 
INHIBIT 
Osc. 
INHIBIT 


8BYPASS 
A 


BINARY | 8 


SELECT | ¢ 
D 
SET 


RESET 
MONO IN 


Vpp=16 
Vss= 8 


ABSOLUTE MAXIMUM RATINGS 


Total Power Dissipation (per package) 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types 
HCF Types 


symbol| Parameter | tue | nit 
HCF Types -— 0.5 to + 18 V 
|__| DC Input Current (any one input) =| Tm 


Storage Temperature ~ 65 to + 150 


13. DECODE 
OUT 


$-5113 


A 

200 mW 

100 mW 

— 55 to + 125 
— 40 to + 85 


°C 
°C 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltages are with respect to Vss (GND). 
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BLOCK DIAGRAM 


8- BYPASS 
O 


oe 


STAGES 9-24 
CLOCK 


8 
INHIBIT STAGES BYPASS 
LOGIC 1-8 LOGIC 


OUT 2 
50 


INHIBIT 
N 13 
q SELECT DECODER @) 
DECODE 
OUT 


MONO IN O 


TRUTH TABLE DECODE OUT SELECTION TABLE 


Number or Stages 


In Divider Chain 


8-BYPASS = 0/8-BYPASS = 1 
9 1 
10 2 
11 3 
12 4 
13 
14 
15 
16 
17 
18 
19 
20 


Advance 
to Next | 


0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
{ 
1 
, 


a ee ee 
jn-e° 


0 = Low Level 1 = High Level X = Don't Care 


0 = Low Level 1 = High Level 
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HCC/HCF4536B 


LOGIC DIAGRAMS (continued on next page) 


* 
6 © 8-BYPASS 


* INPUTS 
PROTECTED BY COS/MOS 
PROTECTION NETWORK 
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LOGIC DIAGRAMS (continued) 


DETAIL. FOR 


FF3-8, 11-16,17-24 . DETAIL FOR 
FFI, FF2, FFO,FF9, FF2S 


FFI: AS SHOWN EXCEPT Q NOT BROUGHT OUT _ 

FF9° SAME AS FFIEXCEPT Q ISBROUGHT ANO Q,0 GO TO 
TGt AND TGe RESP = 

FF2;FFIO OELETE TGe.TGf, ANO INVt; FEEO Q TO D: 


OELETE Clen-Cl is 
FF2S INVe ANDO INVd BECOME 2- INPUT NANO GATES, WiTH 
AOCED INPUTS S, FEED Q@ TO TGI, ss TO TGe 
PREVIOUS Q INPUT, DELETE G OUTPU 
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: A 


High 


2 
ie) 
pa 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
Test Conditions 


Quiescent 


Symbol 
VoH 


REM 


ro) = 

oR ke) oO|oO lo | WO} WO 

| oO S}0/o O|o|o | & - 
| o| | ol|olo + q 


re! eld +/—18 t | co © 
= 3/3) 2 dB ~ 1S] SO] ai] -] S/S] ai] 3] 2) +) 3] a) s 
tlo| + aa rela 1|o o 
|| | | 
- 4) 
w/e/sislele o| 3 12 oo S 3 | 
° 


2 < 
= ROX 
Co) ) 
So Io 
28 52 
>0O oe) 
o> £> 
5 x= 
> > 


— 55°C for HCC device . — 40°C for HCF device 
* THigh= + 125°C for HCC device . + 85°C for HCF device. 


Ttow 


= 15V 


5V ,2V min with Vpp = 10V, 25 V min with Vpp 


The Noise Margin for both "1" and "0" level is -1V min with Vpp 
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HCC/HCF4536B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Ci, 50pF, Rit = 200kQ, 
typical temperature coefficent for all Vpp values is 0.3% /°C all input rise and fall time = 20ns) 


re | yp [| 
pd Vo YP. 
tPLH, Propagation Delay Time | 5 | [14 | 2 | 
tPHL Clock to Q1, 8-bypass High | to | | o5 |] 4 | us 
15 | | 035 | 07 
Clock to Q1, 8-bypass Low | 5 | [25 | 5 | 
| 10 | | o8 | 06 | us 
| 15 | | oe | 42 
Clock to Q16 Peet bn seca eee Oral 
| io | | 15 | 3 | ps 
cee (ete 
Qn to Qn +1 | 150 | 300 | 
aaa a ES 
Propagation Delay Time 


—_ 
oO 
io) 


Reset to Qn 


ae 


Transition Time 


— 
fo) 
oO 
N 
Oo 
oO 


Buanl 
Pad 
ana ee 
oe 0 
La 


— a 9 —_— ah _ aa 9 —k —_ 


Pulse Widht Clock 
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1.5 


Recovery Time 
Set 


Clock Input Rise or Fall Time 
Unlimited 


See ee ee 
1.5 3 MHz 
2.5 5 
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Output Low (sink) Current Characteristics. Output High (source) Current Characteristics. 
isi G-3199 s 
part Lt ae eH +H 
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Typical Transition Time vs. Load Capacitance. Typical Propagation Delay Time vs. Load 
Capacitance (clock to Q1, 8 Bypass high). 
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Typical Propagation Delay Time vs. Load Typical Propagation Delay Time vs. Load 


Capacitance (Clock to Q1, 8 Bypass low). Capacitance (Clock to Q16, 8 Bypass high). 
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Typical Propagation Delay Time vs. Load 


Capacitance (Qn to Qn:1). 
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Typical RC Oscillator Frequency Deviation vs. Time 
Constant Resistance and Capacitance. 
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Typical RC Oscillator Frequency Deviation vs. Am- 
bient Temperature (Rs = 120KQ). 


Ri. = 56K 
Re 2120KN 
Cx =1000 pF; 


HERA 
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Typical RC Oscillator Frequency Deviation vs. 
Supply Voltage. 


Typical RC Oscillator Frequency Deviation vs. Am- 
bient Temperature (Rs = 0). 


Typical Pulse Width vs. External Capacitance 
(Vpp = 5V). 
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HCC/HCF4536B 


Typical Pulse Width vs. External Capacitance Typical Pulse Width vs. External Capacitance 
(Vpp = 10V). (Vpp = 15V). 
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Typical Dynamic Power Dissipation vs. Input Pulse 
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TYPICAL APPLICATIONS 


Time Internal Configuration Using External Clock ; Time Internal Configuration Using External Clock ; 
Set and Clock Inhibit Functions. Reset and Output Monostable to Achieve a Pulse 
Output. 


SET 


RESET 
8-BIPASS 
C INH 


MONO-IN 
an ten INH PECODE 


10/13 
Oa SGS-THOMSON 
‘7 wcrostectromes 


618 


HCC/HCF4536B 


TYPICAL APPLICATIONS (Continued) 


Time Internal Configuration Using Onchip RC Oscil- Application Showing Use of 4098B and 4536B to get 
lator and Reset Input to Initiate Time Interval. Decode Pulse 8 Clock Pulses after Reset Pulse. 


ouTt 
C HCCIHCF 
4536B 


SET 


D 
RESET OUT 2 SET 


8- BYPASS 

C INH 

MONO-IN 
DECODE 

OSCINH OUT 

IN1 


QUT2 


osc int PECODE 


TIMING DIAGRAM 


OCBA 
0000(;2) 


0001 (+ 4) 


0010(+ 8) 


AL NOTE. 


SHADED PULSE REPRESENTS DECOOE OUTPUT 
IN MONOSTABLE MODE.IF AN OUTPUT PULSE 
IS REQUIRED | FULL -COUNT-DOWN AFTER 
REMOVAL OF RESET PULSE. 


{7 SGS-THOMSON — TS 
97 MicROELECTROMICS 
619 


HCC/HCF4536B 


Functional Test Sequence 


[outputs | SS omments 


Decade Out . 
8-Bypass All 24 steps are in reset mode. 
Q1 Thru Q24 


FUNCTIONAL TEST SEQUENCE 


Test Function has been included for the reduction of 
test time required to exercise all 24 counter stages. 


This test function divides the counter into three 8- 
stage section and 255 counts are loaded in each of 
the 8-stage sections in parallel. All flip-flops are now 
TEST CIRCUITS 


Quiescent Device Current. 


Vss 
S$-1992/1 


Counter is in three 8-stage section in parallel 
mode. 


First "1" to "0" Transition of Clock 


255 "1" to "0" transitions are clocked in the 
counter. 


Counter converted back to 24 stages In series 
mode. 

Set and Reset must be connected together and 
simultaneoulsy go from "1" to "0". 


In; switches to a "1". 


Counter Ripples from an all "1" state to an all "0" 
state. 


pot |_| The 255 "1" to "0" Transition 


at a "1". The counter is now returned to the normal 
24-steps in series configuration. One more pulse is 
entered into Ini which will cause the counter to ripple 
from an all"1" state to an all "0" state. 


Input Voltage. 


OUTPUTS 


Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S-2079/1 
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TEST CIRCUITS (continued) 


Input Leakage Current. Dynamic Power Dissipation. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Yop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Yss 
EITHER Vpp OR Vss 


$-1994/2 


Switching Time. 


PULSE 
GENERATOR 
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DUAL MONOSTABLE MULTIVIBRATOR 


s RETRIGGERABLE/RESETTABLE 
CAPABILITY 

a TRIGGER AND RESET PROPAGATION DE- 
LAYS INDEPENDENT OF Rx, Cx 

a TRIGGERING FROM LEADING OR TRAILING 
EDGE 

a Q AND Q BUFFERED OUTPUTS AVAILABLE 

a SEPARATE RESETS 

a WIDE RANGE OF OUTPUT-PULSE WIDTHS (Plastic Package) (Ceramic Package) 

a QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a SCHMITT TRIGGER INPUT ALLOWS UN- ae 
LIMITER RISE AND FALL TIMES ON + TR AND ihe 
—TR INPUTS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD SPE- Seievene Be 
SL eee eee HCF4538BEY HCF4538BC1 


M1 C1 
(Micro Package) (Chip Carrier) 


DESCRIPTION 


The HCC4538B (extended temperature range) and 
HCF4538B (intermediate temperature range) are PIN CONNECTIONS 
monolithic integrated circuit, available in 16-lead 
dual in-line plastic or-ceramic package and plastic 
micro package. The HCC/HCF4538B dual precision 
monostable multivibrator provides stable retriggera- 
ble/resettable one-shot operation for any fixed-volt- 


age timing application. An external resistor (Rx) and Cx ! 

an external capacitor (Cx) control the timing and ac- ance: 3 

curacy for the circuit. Adjustment of Rx and Cx pro- 

vides a wide range of output pulse widths from the REM A ae St 
Q and Q terminals. The time delay from trigger input Satin <2 19 RESET (2) 
to output transition (trigger propagation delay) and 

the time delay from reset input to output transition HARM. 8 a 
(reset propagation delay) are independent of Rx and A Rs 
Cx. Precision control of output pulse widths is achie- _ 

ved through linear CMOS techniques. Leading-ed- : be 
ge-triggering (+ TR) and trailing-edge-triggering (— 8 9 


TR) inputs are provided for triggering from either ed- 
ge of an input pulse. An unused + TR input should 
be tied to Vss. An unused — TR input should be tied ea ie 
to Vpp. A RESET (on low level) is provided for im- 

mediate termination of the output pulse or to 
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preent output pulses when power is turned on. 
An unused RESET input should be tied to Vop. How- 
ever, if an entire section of the HCC/HCF4538B is 
not used, its inputs must be tied to either Vpp or Vss 
(see table 1). In normal operation the circuit triggers 
(extends the output pulse one period) on the appli- 
Cation of each new trigger pulse. For operation in the 
non-retriggerable mode, Q is connected to - TR 


FUNCTIONAL DIAGRAM 


when leading-edge triggering (+ TR) is used or Q is 
connected to + TR when trailingedge triggering (- 
TR) is used. The time period (T) for this multivibrator 
can be calculated by : T = Rx Cx. The min. value of 
external resistance, Rx, is 4KQ. The max. and min. 
values of external capacitance, Cx, are 100uF and 
5nF, respectively. 


ABSOLUTE MAXIMUM RATING 


Parameter 


mee Input Voltage -0.5 to Vop + 0.5 


hia. || DC Input Current (any one input) 


Prot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 


Operating Temperature: HCC Types 
HCF Types 


Vpp * Supply Voltage: HCC Types -0.5 to +20 
HCF Types -0.5 to +18 
V, 
Top 


ee | 


200 mW 
100 mW 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Operating Temperature: HCC Types 
HCF Types 


Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 


Input Voltage 


-55 to +125 2G 
-40 to +85 a @ 
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LOGIC DIAGRAM (1/2 of device shown) 


= Sa 
QS RESET LATCH Of 


5(0) 
-TRO > ° Ee ° 


3(B) 
RESET OQ———— - 


TABLE 1: Functional Terminal Connections 


Input Pulse to Other 
Vpp to Term. NO | Vss to Term. NO ae | : 
Function Yoo oer NO | Ves o Term, NO Term. No Connections 


id 
Leading-Edge 
Trigger/Non-retriggerable 
Trailing-Edge 
Trigger/Retriggerable 


Trailing-Edge 
Trigger/Non-retriggerable 


Notes : 1 A Retriggerable one-shot multivibrator has an output pulse width which is extended on full time period (T) after application of the last 
trigger pulse 
2 ANon-retriggerable one-shot multivibrator has a time period (T) referenced from the application of the first trigger pulse 


Pulse Width 


INPUT PULSE TRAIN 


RETRIGGERABLE MODE PULSE 
WIDTH (+TR MODE) 


NON RETRIGGERABLE MOOE PULSE 
WIBTH (+«TR MODE) 


(7 SGS-THOMSON — 
7 WiCROELECTROMICS 
625 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


HCC/HCF4538B 
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5V,2V min with Vp =10V,25 V min with Vpp = 15 V 
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+125 °C for HCC device +85 °C for HCF device 


The Noise Margin for both "1" and "0" level is 1V min with Vop 


* TLow 
* THIGH 
4/9 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


| Vpn (v)|_ Min. | Typ. | Max 

Transition Time | 5 | | 100 | 200 | 

| 10 | | 50 | 

15 | | 40 | 80 | 
Propagation Delay Time | 5 | | 300, 600 
+TR or -TR to QorQ to | | 150 | 300 | ns 

| 15° |_| 100 | 220 
Propagation Delay Time Ri = 1KQ | 5 | | 250 | 500 | 
Reset to Q or 10 | | 125 | 250 | 

, 45 | | 95 | 190 | 90 
Minimum Input Pulse Width RL = 1KQ | 5 | | go | 140 
+TR, -TR of Reset 10 [| 40 | 80 

/ 15 Pe ee | 60 | 
Output Pulse Width - Q or Q | 5 | 57 | 606 | 645. 
(Cx = 0.005 pF, Rx = 10 KQ *) | 10 | 55 | 589 | 63.0 | mS 

| 45 | | 55 | | 59.1 | 63.5 
Output Pulse Width - Q or Q 9.97 | 10.5 
(Cx = 0.1 pF, Rx = 100 Ko) 

| 15 | | 95 | 10.00 | 10.6 
Output Pulse Width - Q or Q | 5 | 0.95 | 1.00 | 1.06 
(Cx = 10 UF, Rx = 100 KQ) 

| 45 | 0.96 | 1.00 | .00 1.07 | 07 
Pulse Width Match Between 100 (T; — To) | 5 | | a || 
Circutts in Same Package: ae aes ' to | [| 44 f | »% 
(Cx = 0.1 uF, Rx = 100 KQ) ee | +1 ho 
Minimum Retrigger Time | ee 

a ee 

Pao Ores = 

Ricold insane DO FS BE de 
Input 


* Minimum Rx value = 4 KQ, minimum Cx value = 500 pF 
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Typical Output Low (sink) Current Characteristics Minimum Output Low (sink) Current Charac- 


teristics 


ee) || Oe 


Bese tae 
RaSeee 
ies eae 


Sees 
& 


sleet ecale ie) a eoleNe edie alg 


anaes 


Be oN | 


fi TTI IN 


ae 
si 


RSL ERASE EARe 
Pi} T Ty TT | 


SERENE seee 


LA 
A 
ia 


Typical 
teristics 


Minimum Output High (Source) Current Charac- 
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Typical Propagation Delay Time as a Function of 
Load Capacitance (+TR or -TR to Q or Q) 
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Typical Propagation Delay Tlme as a Function of 
Load Capacitance (RESET to Q or Q) 
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Typical Transition Time as a Function of Load 


Capacitance 
t TLH GC33380 
1 THL Ree 
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Typical Pulse Width Variation as a Function of 
Temperature 


Typical Total Supply Current as a Function of 
Output Duty Cycle 
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Typical Pulse Width Variation as a Function of 
Supply Voltage 
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Typical Pulse Width Variation as a Function of 
Temeprature 


GC33410 
Py 


é 7/9 
Koy sesquomsow ——_______7s 


629 


HCC/HCF4538B 


Power Down Mode 


During a rapid power-down conditiona, as would oc- 
cur with a power supply short circuit or with a poorly 
filtered power supply, the energy stored in Cx could 
discharge into Pin 2 or 14. To Avoid possible device 
damage in this mode, when Cx is <0.5 microfarad, 
a aprotection diode with a 1 Ampere or higher rating 
(1N5395 or equivalent) and a separate ground re- 
turn for Cx should be provided as shown in Fig. 1 


An alternate protection method is shown in Fig. 2, 


Figure 1: rapid Power Down Protection Circuit 


IN 5395 
OR 
EQUIVALENT 


SCOS670 


where a 51 current limit resistor is inserted in se- 
ries with CX. Note that a small pulse width decrease 
will occour however, and RX must be appropriately 
increased to obtain the originally desired pulse 
width. 


Figure 2: Alternate rapid Power Down Protection 
Circuit 
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TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


OUTPUTS 


ViH 
ww» 


°o 
Vie 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
§-2079/1 
Yss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
{@) 


ae Ome 


©) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss- CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vopp OR Vss 


$-1994/2 
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16 STAGE BINARI COUNTER 

LOW SYMMETRICAL OUTPUT RESISTANCE, 

TYPICALLY 100 OHM AT Vpp = 15V 

2» OSCILLATOR FREQUENCY RANGE : DC TO 
100kHz 

=» AUTOOR MASTER RESET DISABLES OSCIL- 
LATOR DURING RESET TO REDUCE POWER 
DISSIPATION 

» OPERATES WITH VERY SLOW CLOCK RISE 
AND FALL TIMES 

» BUILT-INLOW-POWER RC OSCILLATOR 

» EXTERNAL CLOCK (applied to pin 3) CAN BE 
USED INSTEAD OF OSCILLATOR 

«= OPERATES AS 2‘ FREQUENCY DIVIDER OR 
AS A SINGLE-TRANSITION TIMER 

» Q/Q SELECT PROVIDES OUTPUT LOGIC 
LEVEL FLEXIBILITY 

= CAPABLE OF DRIVING SIX LOW POWER TTL 
LOADS, THREE LOW-POWER SCHOTTKY 
LOADS, PR SIX HTL LOADS OVER THE 
RATED TEMPERATURE RANGE 

» SYMMETRICAL OUTPUT CHARAC- 
TERISTICS 

s 100% TESTED FOR QUIESCENT CURRENT 
AT 20V 

» 5-10-15V PARAMETRIC RATINGS 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- 

TATIVE STANDARD N 13A, "STANDARD SPE- 

CIFICATIONS FOR DESCRIPTION OF ’B’ 

SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC/HCF4541B Programmable Timer is com- 
posed of a 16-stage binary counter, an oscillator 
controlled by 2 external resistors and a capacitor, an 
output control logic and an automatic power-on 
reset circuit. The counter varies on positive-edge 
clock transation and it can be cleared by the 
MASTER RESET input. The output from this timer 
is the Q or Q output from the 8th, 13th, or 16th 
counter stage. The choice of the stage depends on 
the time-select inputs A or B (see frequency selec- 
tion table). The output is available in one of the two 
modes that can be selected via the MODE input, pin 
10 (see truth table). The output tums out as a con- 
tinuous square wave, with a frequency equal to the 
oscillator frequency divided by 2°. When this MODE 
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PROGRAMMABLE TIMER 


(Plastic Package) (Ceramic Frit Seal Package) 


tl 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC4541 BF HCF4541 BM1 
HCF4541 BEY HCF4541 BC1 


PIN CONNECTION (top view) 
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input is a logic " 1", when it is a logic "0 " and after 
a MASTER RESET is started, and Q output has 
been selected, the output goes up to a high state 
after 2“"' counts. It remains in that state till another 
MASTER RESET pulse is apply or the mode input 
is a logic "1". The process starts by setting the 
AUTO RESET input (pin 5) to logic " 0 " and switch- 
ing power on. If pin 5 is set to logic" 1 ", the AUTO 
RESET circuit is not enabled and counting cannot 
start tilla positive MASTER RESET pulse is applied, 
returning to a low level. The AUTO RESET con- 


RC Oscillator Circuit. 


FUNCTIONAL DIAGRAM 


AR 
MR 
MODE 
a/a 
SELECT 


sumes a remarkable amount of power and should 
not be used if low-power operation is wanted. 


The frequency of the oscillator depends on the RC 
network. It can be calculated using the following for- 
mula: 

1 


i 2.3 Rtc Ctc 
where f is between 1 kHz and 100 kHz 
and RS = 10 kQ and = 2 Rtc 


TO CLOCK 
CKT 


Vpp=PIN 14 
Vss=PIN 7 


SC-0383 
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ABSOLUTE MAXIMUM RATINGS 


Vpp* |Supply Voltage: HCC Types —0.5 to + 20 V 
Mer Pewee Norte | oawats| 
| oh | DC Input Current (any one input) 


Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
100 mw 
Top |Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 


for Top = Full Package-temperature range 
Storage Temperature — 65 to + 150 °C 
Stresses above those listed under " Absolute Maximum Ratings " may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied Exposure to absolute maximum rating conditions for extended periods may affect device 
reliability 
* All voltages are with respect to Vss (GND). 


RECOMMENDED OPERATING CONDITIONS 


Vpp_ |Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3to 15 V 
Vi _ input Votage 


Top |Operating Temperature : HCC Types —~ 55 to 125 ° 
HCF Types — 40 to 85 be 


LOGIC DIAGRAM 


O 
Q/@ SELECT 


Von=14 
Vss 
NC=6,11 


MANUAL RESET 


THOMSON 3/6 
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STATIC ELECTRICAL 


Symbol Parameter 


THigh 


Value 


1 se 
se 


< 
= 


< LL 


= 
+1 


©; — Oo; + 
4 .| © co 
| 


= 
== 


a oo 
+ 


- © iB 
= \ 
° 
ad 


Output High 
Voltage 


Output Low 
Voltage 


VOH 


VoL 


Ve) 


Input High 
Voltage 


Vin 


Input Low 
Voltage 


Vit 


Test Conditions 
“| alae 
5| 
a 
2 
ae 
of 
a 
Bijt ss 
oo; 
=| 
af ee | 
a 
soa 
i 
S| 04 
sf 


10V 25V min with Vpp = 15V 


5V 2V min with Vpp = 


- 40C for HCF device 


* THigh = + 125C for HCC device + 85C for HCF device 


- 55C for HCC device 


The Noise Margin for both "1" and "0" level is 1V min with Vpp 


is TLow 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, Ri = 200kQ, 
typical temperature coefficient for all Vop values is 0.3%/°C, all input rise and fall time = 20ns) 


Parameter 


Propagation Delay Time 
Clock to Q 


VDD Values 
(V) Typ. 
3.5 


| Max. | 


1.25 


—_ | ot 
oO | O 


oo 
ol 
) sles 
O;}WD!\wo 
a 


a 


N 
oOo 


Transition Time 100 200 


50 100 


—_s —_ —_ 


Oo 


15 


: 
sie 


180 
1 
1 


15 
Master Reset, Clock Pulse Width 


o_k as 
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oO ;}O;oO 
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3 
225 


0 


ales D 
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Maximum Clock Pulse Input Frequency 
MHz 


—_ | _ 
b — 
ol 


Maximum Clock Pulse Input Rise or Fall Time 


10 Unlimited us 
15 
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DIGITAL TIMER APPLICATION 


OUTPUT 


$C04920 


FREQUENCY SELECTION TABLE 


N° of Stages 
N 


65536 


Eos | 
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A positive MASTER RESET pulse clears the 
counters and latch. The output goes high and keeps 
up till the number of pulses, selected by A and B, are 
counted. This circuit is retriggerable and is as ac- 
curate as the input frequency. Ifa more accurate cir- 
cuit is desired, an external clock can be used on pin 
3. A set-up time equal to the width of the one shot 
output is required immediately following initial power 
up, during which time the output will be high. 


TRUTH TABLE 


Auto Reset On Auto Reset Disable 
Master Reset Off Master Reset On 


Output Initially Output Initially _ 
Low After Reset (Q) | High After Reset (Q) 


10 | Single Transition Mode ‘Recycle Mode 
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BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER 


» DISPLAY BLANKING OF ALL ILLEGAL INPUT 

COMBINATIONS 

LATCH STORAGE OF CODE 

s CAPABILITY OF DRIVING TWO LOW POWER 

' TTLLOADS, TWO HTL LOADS, OR ONE LOW 
POWER SCHOTTKY LOAD OVER THE FULL 
RATED-TEMPERATURE RANGE 

a PIN-FOR-PIN REPLACEMENT FOR’ THE 
HCF4056B (with pin 7 tied to Vss) 

» DIRECT LED DRIVING CAPABILITY 

» 100% TESTED FOR QUIESCENT CURRENT 
AT 20V 

=» MAXIMUM INPUT CURRENT OF 1A AT 18V 
OVER FULL PACKAGE-TEMPERATURE 
RANGE ; 100nA AT 18V AND 25°C 

» NOISE MARGIN (full package-temperature 
range) = 1V AT Vpp = 5V 

2V AT Vpp = 10V 
2.5V AT Vop = 15V 
a» 5-V, 10-V, AND 15-V PARAMETRIC RATINGS 


Applications : 


s INSTRUMENT DISPLAY DRIVER 

» DASHBOARD DISPLAY DRIVER 

s COMPUTER/CALCULATOR DISPLAY DRIVER 

» TIMING DEVICE DRIVER (clocks, watches, 
timers) 


DESCRIPTION 


The HCC/HCF4543B is a BCD-to-seven segment 
latch/decoder/driver designed primarily for liquid- 
crystal display (LCD) applications. It is also capable 
of driving light emitting diode (LED), incandescent, 
gas-discharge, and fluorescent displays. This 
device is functionally similar to and serves as direct 
replacement for the HCF4056B when pin 7 is con- 
nected to Vss. It differs from the HCF4056B in that 
it has a display blanking capability instead of a level- 
shifting function and requires only one power supp- 
ly. When the HCF4056B is used in the level shifting 
mode, two power supplies are required. When the 
HCF4543B is used for LCD applications, a square 
wave must be applied to the PHASE input and the 
backplane of the LCD device. For LED applications 
alogic 1 is required at the PHASE input for common- 
cathode devices ; a logic 0 is required for common- 
anode devices (see truth table). 
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M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC4543 BF HCF4543 BM1 
HCF4543 BEY HCF4543 BC1 


PIN CONNECTION (top view) 
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ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Vpp* [Supply voltage: HCC Types —0.5 to + 20 
HCF Types — 0.5 to 18 


V Input Voltage —0.5 to Vop + 0.5 
DC Input Current (any one input) mA 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Top |Operating Temperature : HCC Types — 55 to +125 
HCF Types ~— 40 to + 85 


Tstg  |Storage Temperature — 65 to + 150 


* All Voltage Values are referred to Vss pin voltage 


LOGIC DIAGRAM (1/2 of device shown) 


S- 2299 

Vss 
ALL INPUTS ARE PROTECTED BY 
COS/MOS PROTECTION NETWORK 


Parameter 


Supply Voltage : HCC types V 
HCF types 


Input Voltage 0 to VDD V 
Operating Temperature : HCC types — 55 to + 125 °C 
HCF types — 40 to + 85 
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TRUTH TABLE 


INPUT CODE OUTPUT STATE 


DISPLAY 
CHARACTER 


(om ek > ee OP 
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Inverse of Output 
Combinations 
Above 


Display 
as above 


x< 
Se ee 


Don't care. 

Above combinations 

For liquid-crystal readouts, apply a square wave to Ph. 

For common cathode LED readouts, select Ph = 0. 

For common anode LED readouts, select Ph = 1. 

= Depends upon the BCD code previously applied when LD = 1. 
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HCC/HCF4543B 


STATIC ELECTRICAL CHARACTERISTICS 


%) Conditions 
Parameter 
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lH, it {Input Leak- | HCC 0/18 18 +01 +04 
types 

Any Input 

HOF | ots +03 

types 


* Ttow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is - 1V min. with Vpop = 5V, 2V min with Vop = 10V, 2 5V min. with Vop = 15V 
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HCC/HCF4543B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, Ci = 50pF, Ri = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Transition Time 


Latch Disable Pulse Width i 
i 
15 

Address Setup Time 
0 
15 

tH Address Hold Time 5 

io B 10 
15 20 0 


[Gn linputCapactance———SS~*~*~*~dtCSC«é ek SSS 


BCD-to-seven-segment latch/decoder/driver functional diagram 


= BCD DISPLAY 
4 TO DRIVER 
| 7 SEGMENT 

DECODER 


LC10400 
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Typical Output Low (sink) Current Characteristics. 


GC33460 


Typical Transition Time as a Function of Load Ca- 
pacitance 

on G6C33430 
tru 


(ns) 
200 


Minimum Output Low (sink) Current Characteristics. 
low GC33470 
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Typical Propagation Delay Time as a Function of 
Load Capacitance 
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HCC/HCF4543B 


Input Voltage Test Circuit. Quiescent Device Current Test Circuit. 


Yop 
°, INPUTS 


OUTPUTS 


ViH 
fe) 


>» 


{eo} 
ViL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
Vss 
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Input-leakage -current Test Circuit. 


INPUTS 


O 


VSS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vpp AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 
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DUAL BINARY TO 1 OF 4 DECODER/DEMULTIPLEXERS 


4555B OUTPUTS HIGH ON SELECT 
4556B OUTPUTS LOW ON SELECT 


» EXPANDABLE WITH MULTIPLE PACKAGES 
a» STANDARD, SYMMETRICAL OUTPUT CHAR- 
ACTERISTICS 
es QUIESCENT CURRENT SPECIFIED TO 20V EY F 
FOR HCC DEVICE (Plastic Package) (Ceramic Frit Seal Package) 


s 5V, 10V, AND 15V PARAMETRIC RATINGS 
a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 
a 100% TESTED FOR QUIESCENT CURRENT 
» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD C1 
SPECIFICATIONS FOR DESCRIPTION OF "B" (Micro Package) (Plastic Chip Carrier) 
SERIES CMOS DEVICES" 
ORDER CODES : 
HCC45XXBF HCF45XXBM1 
HCF45XXBEY HCF45XXBC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC4555B, HCC4556B (extended tempera- 
ture range) and the HCF4555B, HCF4556B (inter- 
mediate temperature range) are monolithic 
integrated circuits available in 16-lead dual in-line 
plastic or ceramic package and plastic micropack- 
age. 

The HCC/HCF4555B and HCC/HCF4556B are 
dual one-of-four decoders/demultiplexers. Each 
decoder has two select inputs (A and B), an Enable 
input (E), and four mutually exclusive outputs. On 
the HCC/HCF4555B the outputs are high on select ; 
on the HCC/HCF4556B the outputs are low on se- 
lect. When the Enable input is high, the outputs of 
the HCC/HCF4555B remain low and the outputs of 
the HCC/HCF4556B remain high regardless of the 
state of the select inputs A and B. 
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HCC/HCF4555B/4556B 


FUNCTIONAL DIAGRAMS 


ao 
ai 
a2 
Q3 


gl 8! SI Sl 


ABSOLUTE MAXIMUM RATINGS 


Symbol| =—ss——ssCéParameter = | ate |i 
Supply Voltage :HCC Types — 0.5 to + 20 V 
HCF Types - 0.5 to + 18 V 
eo Input Voltage — 0.5 to Vpp + 0.5 
Prot 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Symbol 
Vpp* 
Vi 
DC Input Current (any one input) mA 
Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types —- 40 to + 85 °C 
| Tsto_| C 


Total Power Dissipation (per package) 


200 m 
100 m 
Tstg | Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltages values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol] ——~—~—~SéarameterSS«dSSSCS~*~S ae S«d;Ct 
V Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

| _Vi_| Input Vottage 
°C 
°C 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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| HCC/HCF4555B/4556B 


LOGIC DIAGRAMS 


ALL INPUTS PROTECTED ALL INPUTS PROTECTED 
BY COS/MOS PROTECTION BY COS/MOS PROTECTION 
NETWORK O NETWORK e 


S$-2236 $-2237 


TRUTH TABLE 


X = DON’T CARE, LOGIC 1 = HIGH, LOGIC 0 = LOW 
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HCC/HCF4555B/4556B 
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TLow= — 55°C for HCC device : — 40°C for HCF device 


= + 125°C for HCC device . + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is 1V min with Vpo = 5V, 2V min with Vpp 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Vou 
VoL 
Vin 


-! x 
> 2 


(*) THIGH 


(*) 


MICROELECTRONICS 


ky SGS-THOMSON 


4/9 
650 


HCC/HCF4555B/4556B 


20ns) 


200kQ2, 


25°C, C, = 50pF, Ry, 


-Vps (V) 


Vos (V) 
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typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall times 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp 
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HCC/HCF4555B/4556B 


Typical Propagation Delay Time vs. Load Capacit- Typical Propagation Delay Time vs. Load Capacit- 
ance (A or B input to any output). ance (E input to any input ). 


Typical Propagation Delay Time vs. Supply Voltage. Typical Transition Time vs. Load Capacitance. 
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Typical Dynamic Power Dissipation/per Device 
vs. Frequency. 
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HCC/HCF4555B/4556B 


APPLICATIONS 


1 of 4 Line Data Demultiplexer using 
HCC/HCF4555B 


TRUTH TABLE 


1/2 HCC-HCF 
45558 


SELECT 


OUTPUTS 


V/GHCC-HCF DATA 


40698 


1 of 8 Decoder using HCC/HCF 4555B 


HCC -HCF 4555 B 


TRUTH TABLE 


DECODER 
INPUTS 
OUTPUTS 


146 HCC-HCF 
4069 B 
OR EQUIV. 
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HCC/HCF4555B/4556B 
APPLICATIONS (continued) 


1 of 16 Decoder using HCC/HCF4555B and 
HCC/HCF4556B 


, HOC -HOF 45558 
! 
TRUTH TABLE 


[Inputs _| 
E[o|c|e|alo|s [2 [3 |4|5|6|7|8|9 [10] 4/1 2/13/1415 
}0[o[ofofo[+{ofolo]ololofofofo}o}ololololo. 
ofofofol fof fofofofofolofo} of ofo}olo lool 


DECODER INPUTS 


1/2 HCC-HCF 
4556B 


0]1|0/0 
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wi at! © 
ommoumo 2, 
OUTPUTS 


HCC -HCF 45558 
' 


X = Don’t care. 


HCC/HCF4555B Input to Q3 Output Dynamic HCC/HCF4556B Input to Q3 Output Dynamic 
Signal Waveforms Signal Waveforms 


20ns 
Yop : = Yop 
INPUT B Uf INPUT 6 
Yss 


Yop 


OUTPUT Q3 OUTPUT G3 
Vss Vss 


tTLH tTHL 5 -2243 tTHL 
f) = IMHz, 50%. DUTY CYCLE f) =IMHz, 50% DUTY CYCLE 
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HCC/HCF4555B/4556B 


APPLICATIONS (continued) 


HCC/HCF4555B E Input to Q3 Output Dynamic HCC/HCF4556B E Input to Q3 Output Dynamic 
Signal Waveforms Signal Waveforms 


20ns 

az Yop Yop 

A INPUT E INPUT E 
ss 


Yoo 


OUTPUT Q3 OUTPUT G3 
Vss re Vss 
THL 'TLH S- 2245 
ft, =IMHz, 50% DUTY CYCLE 


tTLH {THLE S - 2246 
f, =IMHz, 50% DUTY CYCLE 


TEST CIRCUITS 


Quiescien tDevice Current. Noise Immunity. 


Yoo 
0 INPUTS 


INPUTS OUTPUTS 


Vin 
(o} 
> 
°o 
Vit 


NOTE © 
TEST ANY COMBINATION 
OF INPUTS 
Vos Vss S- 2079/1 


$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
oO, 


an as 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Yss.- CONNECT 

ALL UNUSED INPUTS TO Vss, 
EITHER Vpp OR Vss 
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a» VERY LOW QUIESCENT CURRENT 

a HIGH NOISE IMMUNITY 

a SINGLE SUPPLY OPERATION - POSITIVE OR 
NEGATIVE 

=» SUPPLY VOLTAGE RANGE 3V TO 18V 

» DIODE PROTECTION ON ALL INPUTS 


DESCRIPTION 


The HCC4560B and HCF4560B are monolithic in- 
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack- 
ages. 


The HCC4560B and HCF4560B add two 4-bit num- 
bers in NBCD (natural binary coded decimal) for- 
mat, resulting in sum and carry outputs in NBCD 
code. 


All inputs and outputs are active high. The carry 
input for the least significant digit is connected to Vss 
for no carry in. 
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HCC4560B 
HCF4560B 


NBCD ADDER 


PRODUCT PREVIEW 


(Plastic Package) (Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC4560 BF HCF4560 BM1 
HCF4560 BEY HCF4560 BC1 


PIN CONNECTION (top view) 


SC-0396 
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INDUSTRIAL TIME-BASE GENERATOR 


PRODUCT PREVIEW 

= VERY LOW QUIESCENT CURRENT 

a HIGH NOISE IMMUNITY 

= SUPPLY VOLTAGE RANGE 3V TO 18V 

» NEGATIVE EDGE TRIGGERED COUNTERS 
FOR EASY CASCADING 

= PULSE SHAPING ON COUNTER INPUTS AC- 
CEPTS SLOW INPUT RISE TIMES , sSihe 

=» MONOSTABLE MULTIVIBRATOR POSITIVE rae recede): \@aranie Pit Seat rackaae) 


OR NEGATIVE EDGE TRIGGERED je 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 
HCC 4566 BF HCF4566 BM1 
HCF4566 BEY HCF4566 BC1 


PIN CONNECTION (top view) 


Voo 


CLOCK B 


DESCRIPTION 


The HCC4566B and HCF4566B are monolithic in- 
tegrated circuits, available in 16-lead dual-in-line 
plastic or ceramic packages and plastic micro pack- 
ages. 


The HCC4566B and HCF4566B are industrial time 
base generators. They consist of a divide-by-10 rip- 
ple counter and a divide-by-5 or divide-by-6 ripple 
counter to permit stable time generation from a 50 
or 60H2z line. 


Cascading these devices as divide by 60 counters SC-0397 
provides a seconds and minutes counter with an 
output in BCD format. An internal monostable mul- 
tivibrator is included whose output can be used as 
a reset or clock pulse providing additional frequency 
flexibility. A divide-by-5 facility allows the generation 
of a 1Hz signal from the European 50Hz-line. 
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a VERY LOW QUIESCENT CURRENT 

= HIGH NOISE IMMUNITY 

a» SINGLE SUPPLY OPERATION 

a SUPPLY VOLTAGE RANGE 3V TO 18V 

a HIGH INPUT IMPEDANCE 

a PIN LAYOUT OPTIMISED FOR MAXIMUM 
FLEXIBILITY 


DESCRIPTION 

The HCC4572B and HCF4572B are a monolithic in- 
tegrated circuits, available in 16-lead dual-in-line 
plastic and ceramic packages and plastic micro 
packages. 

The HCC4572B and HCF4572B are hex functional 
gates containing one NOR gate, one NAND gate 
and four inverters. These devices are intended for 


application where low power dissipation and/or high 
noise immunity is required. 
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HCC4572B 
HCF4572B 


HEX GATE 


PRODUCT PREVIEW 


(Plastic Package) (Ceramic Frnt Seal Package) 


tl 


M1 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES: 
HCC4572 BF HCF4572 BM1 
HCF4572 BEY HCF4572 BC1 


PIN CONNECTION (top view) 
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HCC/HCF4585B 


4-BIT MAGNITUDE COMPARATOR 


« EXPANSION TO 8, 12, 16... 4.N BITS BY CAS- 
CADING UNITS 

» MEDIUM-SPEED OPERATION : COMPARES 
TWO 4-BIT WORDS IN 180ns (typ.) AT 10V 

= STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

= 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

s MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC4585B (extended temperature range) and 
HCF4585B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package, and plastic 
micro package. The HCC/HCF4585B is a 4-bit mag- 
nitude comparator designed for use in computer and 
logic applications that require the comparison of two 
4-bit words. This logic circuit determines whether 
one 4-bit word (Binary or BCD) is "less than", "equal 
to", or "greater than" a second 4-bit word. The 
HCC/HCF4585B has eight comparing inputs (A3, 
B3, through AO, BO), three outputs (A< B, A=B, A> 
B) and three cascading inputs (A < B, A= B, A> B) 
that permit systems designers to expand the com- 
parator function to 8, 12, 16 ... 4 N bits. When a 
single HCC/HCF4585B is used, the cascading in- 
puts are connected as follows : (A < B) = low, 
(A =B) =high, (A> B) = high. Cascading these units 
for comparison of more than 4 bits is accomplished 
as shown in typical application. 
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(Plastic Package) (Ceramic Frit Seal Package) 


(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC4585BF HCF4585BM1 
HCF4585BEY HCF4585BC1 


PIN CONNECTIONS 


(A>B) IN 


(A<B)IN 


(A=B) IN 


1/7 


663 


HCC/HCF4585B 


FUNCTIONAL DIAGRAM 


AO 
Al 
A2 
A3 


A>B 
CASCADING Ja_p 


A<B 


INPUTS 


BO 
Bl 


ABSOLUTE MAXIMUM RATINGS 


a SO 
Supply Voltage "HCC Types — 0.5 to + 20 
HCF Types - 0.5 to + 18 


Symbol 
Input Voltage — 0.5 to Vpp + 0.5 
Top 


V 
V 
V 

DC Input Current (any one input) 


200 m 


Total Power Dissipation (per package) W 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types ~ 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltages are with respect to Vss (GND) 


RECOMMENDED OPERATING CONDITIONS 


Vop Supply Voltage : HCC Types 
HCF Types 


V; Input Voltage 
Top 


Operating Temperature :HCC Types 
HCF Types 
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HCC/HCF4585B 


LOGIC DIAGRAM 


StINPUTS PROTECTED BY 
COS/MOS PROTECTION 
NET WORK 
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me Pa cmero 


' 
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s 
xO ¢ 
(A<B)IN > 


3 
O 


6 O 
*O > o 
aia (az8)0uT 


f>~0 


a e 
» (a>B) OUT 
*O O ql 
(A>B) IN 


TRUTH TABLE 


Comparing 


----f >: — 


»4 
D4 
D4 
Xx 
X = Don't Care Logic 1 = High Level 
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HCC/HCF4585B 
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Value 
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Test Conditions 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


* TLrow = — 55°C for HCC device -— 40°C for HCF device 
* THigh = + 125°C for HCC device + 85°C for HCF device 


= 15V. 


= 10V, 25V min with Vpo 


= 5V, 2V min with Vpp 


The Noise Margin for both "1" and "0" level is 1V min with Vpp 
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HCC/HCF4585B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all enee rise and fall time = 20ns) 


Propagation Delay Time 
Comparing Inputs to Outputs 
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Transition Time 
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Typical Propagation Delay Time (comparing in- 
puts to outputs) vs. Load Capacitance. 
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Typical Dynamic Power Dissipation vs. Clock 
Input Frequency. 


TYPICAL APPLICATION 


TYPICAL SPEED CHARACTERISTICS OF A 12-BIT COMPARATOR 


AO Ai A2 A3 A& AS A6 AT 


Vop 
D 


HCCIHCF 4585B 


(A>B) OUT 


A 
ee HCC/HCF 4585B 


(A=B) OUT 
(A=B) IN 


(A<B) IN (A<B) OUT 


BO Bi B2 B3 B4 BS B6 B7 
(COMPARE (CASCADE 


tpTOTAL=tp puts) INPUTS) 
(3 STAGES )=120+2 ( 80) =280ns( TYP) 


+2xtp ’ AT Vop=!0V 
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HCC/HCF4585B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


Vin 
° 
> 


° 
Vin 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 


Vss S- 2079/1 


Input Leakage Current. Dynamic Power Dissipation. 


Yop 
SUPPLY 


Yoo 
INPUTS HCC-HCF 40298 
FREQUENCY 
CL (IN BINARY 
(tp tp=20ns) COUNT MODE) 


Qi Q2 Q3 Q4 
INPUTS 


Yoo 


AQ Al A2~A3 
~—C)- Vpp HCC-HCF4585B 


UPPLY (A<B)OUT 
Vs5 S LU 


(AsB) OUT 
NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH ~ (A>B)OUT 
Vop AND Vss. CONNECT Panels 
ALL UNUSED INPUTS TO Vs 
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8 BIT ADDRESSABLE LATCH 


» SERIAL DATA INPUT - ACTIVE PARALLEL 
OUTPUT 
s STORAGE REGISTER CAPABILITY - MASTER 
CLEAR 
a CAN FUNCTION AS DEMULTIPLEXER 
» STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTER 
a» 100% TESTED FOR QUIESCENT CURRENT 
AT 20V (Ceramic Package) 
=» MAXIMUM INPUT CURRENT OF 1A AT 18V 
(full package-temperature range), 1OONAAT 18V 
AND 25°C 
range) = 1V AT Vpp = BV, 2V AT Vpp = 10V, 2.5V tnd 
AT Vpp = 15V 
a SV, 10V, AND 15V PARAMETRIC RATINGS C1 
» MEETS ALL REQUIREMENTS OF JEDEC TEN- (Micro Package) (Chip Carrier) 
SPECIFICATIONS FOR DESCRIPTION OF ’B 
’ SERIES CMOS DEVICES " ORDER CODES : 
HCC4724BF HCF4724BM1 
HCF4724BEY HCF4724BC1 


» NOISE MARGIN (full package-temperature 
TATIVE STANDARD N. 13A, "STANDARD 
APPLICATION 


a» MULTI-LINE DECODERS 
a A/D CONVERTERS 


PIN CONNECTIONS 
DESCRIPTION 
The HCC/HCF4724B 8-bit addressable latch is a Voo 
serial-input, parallel-output storage register that can Brey 
perform a variety of functions. 
Data are inputted to a particular bit in the latch when a ace 
that bit is addressed (by means of inputs AO, A1, A2) 
and when WRITE DISABLE is at low level. When DATA 
WRITE DISABLE is high, data entry is inhibited j 
however, all 8 outputs can be continuously read in- : 
dependent of WRITE DISABLE and address inputs. Q, 
A master RESET input is available, which resets all 


bits to a logic "0" level when RESET and WRITE Os 
DISABLE are at a high level. When RESET is ata 
high level, and WRITE DISABLE is at a low level, the 
latch acts as a 1-of-8 demultiplexer ; the bit that is 
addressed has an active output which follows the 
data input, while all unaddressed bits are held to a 
logic " 0 " level. 


QO, 
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FUNCTIONAL DIAGRAM 


WRITE DISABLE 


DATA 


8 LATCHES 


S$-2208/ 


ABSOLUTE MAXIMUM RATING 


| Symbol | Parameter | Value | Unit 
Vop * Supply Voltage: HCC Types -0.5 to +20 
HCF Types -0.5 to +18 V 

Dissipation per Output Transistor 


for Top = Full Package Temperature Range 100 mW 
Operating Temperature: HCC Types 
HCF Types -40 to +85 °C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage 


Total Power Dissipation (per package) 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
HCF Types 3 to 15 
Top 


Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 "C 
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LOGIC DIAGRAM 


R 
ADDRESS 


< ° 
maoo 


= 
2OO 


D 
D 
wD 
R 


) 
) F =< 
Pp] i>] maoOo 


= 
xo oO 


Vss 


ALL INPUTS PROTECTED 
BY COS/MOS 
PROTECTION NETWORK 


S eo 
2 So 
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= 
maOUO 


$-221471 


Definition of WRITE DISABLE ON Time MODE SELECTION 
Unaddressed 
Latch 
Foliows Data 
State 


Follows Data 
(Active High 
8-Channel De- 
multiplexer) 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


a Conditios Value ow 


Symbol| Parameter lol | Voo 
| 0) [ua] 0) Pin: | [| Typ. [ex | i, | Ma. 


Quiescent 
Current 


IL 


Output High 


Voltage Cam a : 


Output Low an <1 rasa eee en 

Voltage ‘oo, f<t{ to] [oos} | [oos| | o05 
s0{[<t{15{ [oos| |  [oos| | 005, 

= Input High -fasustits tas} fest 7 fas f 


Voltage | we [et}ioj 7] | 7] | [7] 


are eee 


wa] wren [=D 


Ps rs Par 


05} 15 | | 


lin, it | Input Leakage 


| =C,__| Input Capacitance — Any Input 


at -55 °C for HCC device. -40 °C for HCF device 
* Tuich = +125 °C for HCC device +85 °C for HCF device 
The Noise Margin for both "1" and "0" level is. 1V min with Vop = 5 V, 2 V min with Vop = 10 V, 25 V min. with Vpp = 15 V 


fensteitebe Pett tat — 
voltage “ai tert] —tst—ltst 1s] ¥ 
aero e ee aco ee lw 
Ouipu rel es | [steal laslael (awl | 
Dive |Hcc Tos! ae | | 5 [ose] [ost] a | [ose] 
Curent [Tyree [oof a5 | 1iolas| [as|26| [ool 
fons] 135 | [1s{42| |o4[-se[ [24] | mA 
fos[25 | [s{aef |as[s2| (aa) 
Hor [os| 6 | [5 [o61] [os] 1 | |-o4| 
Types Tool os | | wfas| [as}26) [asl 
ons] 135 | [1s «| |se|-se| [28| 
Oust agg [ost oa | [5 [ooa] [oss] + | [oss] 
srk |Mypes [orto os | [iola| |13| a6] [os] 
fons] 45 | |1s{42| [asles| [24] | ma 
jos| os | [5 foor| ost] + | oaal 
ono] os | [rofas{ [sstee| [as] 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


Propagation Delay Time 
Data to Output 


Propagation Delay Time (See Figure 1) | 5 | 
Write Disable to Output 
Propagation Delay Time (See Figure 1) vibes, 
Reset to Output 
Propagation Delay Time (See Figure 1) 
Address to Output 
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Minimum Pulse Width (See Figure 1) 

Data 

Minimum Pulse Width (See Figure 1) Re 

Address 

Minimum Pulse Width (See Figure 1) 

Reset 
(See Figure 1) 
(See Figure 1) 
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Minimum Setup Time 
Data to Write Disable 


Minimum Holf Time 
Data to Write Disable 


Input Capacitance 
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Figure 1: Master Timing Diagram 


AO,A1,A2 


a 
WRITE DISABLE Se 
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TYPICAL APPLICATIONS 
A/D Converter 


Veo 


2 Js bolis|is 


HCC -HCF 


s J [a |s [2 


HCC - HCF 
4047 B 


HOC HCE R 


t,>4 
See e 4724 B 


ty 


ie 
A 


DATA 
Q 


Q, 9, GQ, Qs Qs 9, 


LSB 


START 

CONVERSION HCC—HCF 
4724 
QUTPUTS 
TO DISPLAY 

* HCC-HCF 4001 B 
COMPARATOR M56 
LADDER NETWORK 
ANALOG 
INPUT 
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Multiple Selection Decoding - 4 x 4 Crosspoint Switch 


W4HCC-HCF Y 
4016B , IN/OUT ; 


HCC-HCF 47248 
Q0 


$-2216/1 


1 of 6 Decoder/Demultiplexer 


A; 
DATA IN 


DATA 


HCC-HCF r— 10 
4724B 


tC10770 
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Minimum Output Low (sink) Current Charac- 


teristics 


Typical Output Low (sink) Current Characteristics 
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Minimum Output High (source) Current Charac- 


teristics 


Typical Output High (source) Current Charac- 


teristics 
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vlog 
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10 
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30 


-Vops (Vv) 


10 


~Vps (Vv) 


10 


Typical Transition Time vs Load Capacitance 


Typical Propagation Delay Time (data to Qn) vs 


Load Capacitance 
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Typical Dynamic Power Dissipation vs Address 
Cycle Time 
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TEST CIRCUITS 
Quiescent Device Current. 


Yop 
: INPUTS 


Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Voo AND Vss. CONNECT 

ALL UNUSED INPUTS TO Yss 
EITHER Vpp OR Vss 
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HCC/HCF4724B 


Noise Immunity. 


OUTPUTS 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
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32-STAGE STATIC LEFT/RIGHT SHIFT REGISTER 


a FULLY STATIC OPERATION 

a SHIFT LEFT/SHIFT RIGHT CAPABILITY 

a MULTIPLE PACKAGE CASCADING 

a» RECIRCULATE CAPABILITY 

a LIFO OR FIFO CAPABILITY 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a SV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40100B (extended temperature range) 
and HCF40100B (intermediate temperature range) 
are monolithic integrated circuits, available in 16- 
lead dual in-line plastic or ceramic package and 
plastic micro package. The HCC/HCF40100B is a 
32-stage shift register containing 32 D-type ma- 
ster-slave flip-flops. The data present at the SHIFT- 
RIGHT INPUT is transferred into the first register 
stage synchronously with the positive CLOCK edge, 
provided the LEFT/RIGHT CONTROL is at a low 
level, the RECIRCULATE CONTROL is at a high 
level, and the CLOCK INHIBIT is low. If the 
LEFT/RIGHT CONTROL is at a high level and the 
RECIRCULATE CONTROL is also high, data at 
the SHIFT-LEFT INPUT is transferred into the 32nd 
register stage synchronously with the positive 
CLOCK transition, provided the CLOCK INHIBIT 
is low. The state of the LEFT/RIGHT CONTROL, 
RECIRCULATE CONTROL, and CLOCK INHIBIT 
should not be changed when the CLOCK is high. 
Data is shifted one stage left or one stage right 
depending on the state of the LEFT/RIGHT CON- 
TROL, synchronously with the positive CLOCK ed- 
ge. Data clocked into the first or 32nd register 
states is available at the SHIFT-LEFT or SHIFT- 
RIGHT OUTPUT respectively, on the next negative 
CLOCK transition (see Data Transfer Table). No 
shifting occurs on the positive CLOCK edge if the 
CLOCK INHIBIT line is at a high level. With the 


June 1989 


RECIRCULATE CONTROL low, data in the 32nd 
stage is shifted into the first stage when the 
LEFT/RIGHT CONTROL is low and from the ist 
stage to the 32nd stage when the LEFT/RIGHT 
CONTROL is high. 


F 
(Ceramic Frit Seal Package) 


EY 
(Plastic Package) 


“a @ 


(Micro Baas (Plastic on Carrier) 


ORDER CODES : 
HCC40100BF HCF40100BM1 
HCF40100BEY HCF40100BC1 


PIN CONNECTIONS 


CLOCK INHIBIT 


CLOCK 


LEFT , RIGHT 
CONTROL 


| SHIFT RIGHT 
OUT 


g f] RECIRCULATE 
CONTROL 


NC =NO CONNECTION 
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FUNCTIONAL DIAGRAM 


LEFT/RIGHT 
CONTROL 


SHIFT 
RIGHT 


CLOCK 


CLOCK 
INHIBIT 


SHIFT 
LEFT 


NC =1,5,7,10,14,15 


RECIRCULATE 
CONTROL S-2865 


ABSOLUTE MAXIMUM RATINGS 


Symbol] = CParameter | tte Unit 
HCF Types — 0.5 to + 18 V 

[ti [BC input Current (any one input) | | mA 
W 

ha 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature :HCC Types — 55 to+ 125 
HCF Types — 40 to + 85 


Storage Temperature ~ 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


RECOMMENDED OPERATING CONDITIONS 


symbol] = Parameter =| ate nit 
Vpp Supply Voltage : HCC Types 3 to +18 V 
HCF Types 3 to +15 V 

Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 : 
HCF Types — 40 to + 85 
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LOGIC DIAGRAM 


CLOCK 


CL as 
5s 7 


CLOCK INHIBIT cL 


Vss 
% ALL INPUTS PROTECTED BY 
COS/MOS PROTECTION NETWORK 


cL >< 


Ss 
3 OUTPUT 
5 


R 
SHIFT RIGHT 
INPUT 


SHIFT_LEFT 
Os 


CL tL Ss fa > . 


CL 
LEFT/RIGHT STAGE 1 
#13 
CONTROL 
S = CL 
S S 


RECIRCULATE $s 
% 9 


wl 


al 


CONTROL l'Staces 3-30 1 
: (ALL IDENTICAL TO 
LSTAGES 2AND3) } 


De SHIFT RIGHT 
O ()12 
ae ERT S : OUTPUT 
tNPUT 
DETAIL OF TYPICAL D-TYPE M-S FLIP-FLOP 
S~2866 
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HCC/HCF40100B 


TRUTH TABLES 
CONTROL 


Left/Right Control 
1 


Recirculate j _ 
1 Shift Left Shift Left Input 
Shift Left Stage 1 


Shift Right Shift Right Input 


a ee Shift Right Stage 32 


No Shift 


DATA TRANSFER 


Initial State Resulting State 


0 = Low level 1 = High level X= Don’t Care NC = No change. 

* For Shift-Right Mode For Shift-left Mode 
Data Input = SHIFT-RIGHT INPUT (Pin 11) Data input = SHIFT LEFT INPUT (Pin 6) 
Internal Stage = Stage 1 (Q1) Internal Stage = Stage 32 (Q32) 
Output = SHIFT-LEFT OUTPUT (Pin 4). Output = SHIFT-RIGHT OUTPUT (Pin 12) 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 
Parameter 


Quiescent 
Current 


= 


Output High 
Voltage 


Output Low 
Voltage 


* Ttow = — 55°C for HCC device : — 40°C for HCF device 
“ THigh = + 125°C for HCC device + 85°C for HCF device 
The Noise Margin for both "1" and "0" levelis = 1V min with Vop = 5V, 2V min with Vop = 10V, 2.5 V min. with Vpp = 15V. 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Parameter V; Vo llol | Vpp 

(V) (V) | (HA) | (VY) 

Vin Input High 
Voltage 
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Output 
Sink 
Current 
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HCC | o/18 +10-5| + 0.1 
Leakage |Types Aavinoil 
Current vePe 
+03 +10-° — 
* Tuow = — 55°C for HCC device : — 40°C for HCF device. 


* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2.5 V min with Vpp = 15V 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


/symoot Vop 
tPLH, Propagation Delay Time 5 
tPHL Clock to Shift Left/Right Output 10 

15 
10 
15 


tTHL, Transition Time 
tTLH 
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DYNAMIC ELECTRICAL CHARACTERISTICS SS a 


arameter 
Vop (V)| Min. 


0 


coesaieas y 
Lae 
| to | 
| 15 
zz 
| | 10 
aS! 
Clock Input Pulse Width Low | 5 | 450 | 
Level [des | 23 
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ae 
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| 15 


Data Setup Time 


Data Hold Time 
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Clock Input Pulse Width High | 280 | 14 
Level 
140 
= 


Maximum Clock Input Frequency 
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WAVEFORMS 
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Output Low (sink) Current Characteristics. 
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Typical Propagation Delay Time (clock to shift left 


right) vs. Load Capacitance. 
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Output High (source) Current Characteristics. 


(mA) 


Typical Transition Time vs. Load Capacitance. 
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HCC/HCF40100B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


Yoo 
0 INPUTS 
INPUTS OUTPUTS 


Vi 
oO 


> 


(eo) 
ViL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vv $-2079/1 
ss 
$-1992/1 


Input Leakage Current. 


Voo 
(eo) 


==> 


(e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss- CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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CT] SGS-THOMSON 
SF wicROELECTROMICS HCC/HCF40101B 


9-BIT PARITY GENERATOR/CHECKER 


=» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a» QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 


» 100% TESTED FOR QUIESCENT CURRENT (Plastic Package) (Ceramic Frit Seal Package) 
» MEETS ALL REQUIREMENTS OF JEDEC TEN- 

TATIVE STANDARD N’ 13A, "STANDARD SPE- 

CIFICATIONS FOR DESCRIPTION OF "B" al ? 

SERIES CMOS DEVICES" 


(Micro Bess (Plastic oe Carrier) 


ORDER CODES : 
HCC40101BF HCF40101BM1 
HCF40101BEY HCF40101BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC40101B (extended temperature range) 
and HCF40101B (intermediate temperature range) 
are monolithic integrated circuits, available in 14-le- 
ad dual in-line plastic or ceramic package and pla- 
stic micro package. 


The HCC/HCF401018B is a 9-bit (8 data bits plus 1 
parity bit) parity generator/checker. It may be used 
to detect errors in data transmission or data retrie- 
val. Odd and even outputs facilitate odd or even pa- 
rity generation and checking. When used as a parity 
generator, a parity bit is supplied along with the data 
to generate an even or odd parity output. When used 
a parity checker, the received data bits and parity 
bits are compared for correct parity. The even or odd 
outputs are used to indicate an error in the received 
data. Word-length capability is expandable by ca- 
scading. The HCC/HCF40101B is also provided 
with an inhibit control. If the inhibit control is set at 
logical "1", the even and odd outputs go to a logical 
"0". 
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HCC/HCF40101B 


FUNCTIONAL DIAGRAM 


INHIBIT 


O 
OUTPUT 


ABSOLUTE MAXIMUM RATINGS 


symbol| = Parameter | tte 
HCF Types — 0.5 to + 18 
= ae DC Input Current (any one input) mA 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 °C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltages are with respect to Vss (GND). 


RECOMMENDED OPERATING CONDITIONS 


symbol] Parameter =| tte 
HCF Types 3 to 15 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 


safe |<< 


2/6 TI SGS-THOMSO 
S/ I oo 
690 


HCC/HCF40101B 


LOGIC DIAGRAM 


INHIBIT 
O 


ALL INPUTS ARE 
PROTECTED BY 
COS/MOS PROTECTION 
NETWORK 


$- 2969 


TRUTH TABLE 


» 1's = Odd 
X 


X = Don’t Care 
Logic 1 = High 
Logic 0 = Low. 


(7 SGS-THOMSON re ee 
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HCC/HCF40101B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 


Ss 


Quiescent 


-|- mie bl aoe 
eel cee OO cel OO el OO Oe cel ce el Oe el Od 
V V V V V V V Vv 
re) 
- re) 
YILIHi/Sys DB py Sree 
3 rat] ro) fo) 
_ | 
foe) Ww 
2 ols - = 
— |} “| ~~] ~~ | ~ 
oO}]| oO 
® @ ® 
LL O 
© Q. O on S Ss O 2) 2 
sg Ir a ag e = Te 


Any Input 


Input ores 
* TLow = — 55°C for HCC device : — 40°C for HCF device 


* THigh = + 125°C for HCC device + 85°C for HCF device 


Output Low 
Voltage 
Input High 
Voltage 
Input Low 
Voltage 


Voi 
Vin 
ViL 
The Noise Margin for both "1" and "0" level is . 1V min. with Vpp = 5V, 2V min with Vpp = 10V, 2.5V min with Vpp = 15V. 


MICROELECTRONICS 
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HCC/HCF40101B 


200kQ, 
= 20ns) 


typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Ri 


Test Conditions 


Parameter 


® 
= 
-_ 
Pn) 
& 
® 
Q 
= 
2 
_ 
© 
o) 
© 
ok 
ie) 
hi 
ou 


Propagation Delay Time 
Inhibit to Output 


Transition Time 


Output High (source) Current eheracleristcs: 


Output Low (sink) Current ic acaalalcs 


oft ° o 
1 ww ™~ al 


CCP R ECC 


Vos) 


Typical Transition Time vs. Load Capacitance. 


Typical Propagation Delay Time vs. Load Capaci- 


tance. 


G-2007/N 


CHEESE 


iat 


70 80 C, (pF) 


10 20 30 40 50 60 


100 Cy (pF) 


40 60 80 


20 
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Typical Dynamic power Dissipation vs. Input 


HCC/HCF40101B 
Frequency. 


S- 2079/1 


vy) 
e 
2 
a 
e 
= 
oO 


Vi 


ViL 
TEST ANY COMBINATION 


OF INPUTS 


NOTE 
Dynamic Power Dissipation. 


Input Voltage. 


ss 


ines 
MT NUTS 


NESS 


Pi et tN ttt 
TT A TINA TON” 


PT ANTIN SINT 


52 
zu 
s5 
of 
.z 
2) 
na 
Fun 
ad 
Zz 
q> 
a4 
$a 


x 
Vj. 
228 
Q 7) 
Zo mA) 
= > 
> x 
24 oO 
a < 9 
We > 
z 2 i 
Ww 2 

56 84 
zu iW 


TEST CIRCUITS 
Quiescent Device Current. 
Input Leakage Current. 
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{ SGS-THOMSON HCC/HCF40102B 
AYE wichorsctmomcs _ HCC/HCF40103B 


8-STAGE PRESETTABLE SYNCHRONOUS DOWN COUNTERS 


40102B 2-DECADE BCD TYPE 
40103B 8-BIT BINARY TYPE 


a SYNCHRONOUS OR ASYNCHRONOUS 
PRESET 

» MEDIUM-SPEED OPERATION : fc. = 3.6MHz 
(TYP.) @ Vpp = 10V 

» CASCADABLE (Plastic Package) 

» QUIESCENT CURRENT SPECIFIED TO 20V 
FOR HCC DEVICE 

a OV, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100 nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT 


(Ceramic Package) 


= MEETS ALL REQUIREMENTS OF JEDEC TEN- (Chip Carner) 
TATIVE STANDARD N°. 13 A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" ee belie ee ; ons 
SERIES CMOS DEVICES HOEAOIXXBC 
DESCRIPTION 
The HCC40102B, HCC40103B, (extended tempera- 
ture range) and the HCF40102B, HCF401038B (inter- PIN CONNECTIONS 


mediate temperature range) are monolithic integrated 
circuits, available in 16-lead dual in-line plastic or 
ceramic package. The HCC/HCF40102B, and 
HCC/HCF40103B consist of an 8-stage synchronous 
down counter with a single output which is active when 
the internal count is zero. The HCC/HCF40102B is 
configured as two cascaded 4-bit BCD counters, and 
the HCC/HCF40103B contains a single 8-bit binary 


counter. Each type has control inputs for enabling or sao 
disabling the clock, for clearing the counter to its COUNTER INPUT CARRY OUTPUT 
maximum count, and for presetting the counter COUNTER ENABLE ZERO DETECT 
either synchronously or asynchronously. All control 7 


inputs and the CARRY-OUT/ZERO-DETECT out- 
put are active-low logic. In normal operation, the 
counter is decremented by one count on each posi- 
tive transition of the CLOCK. Counting is inhibited 
when the CARRY-IN/COUNTER ENABLE (CI/CE) 
input_is high. The CARRY-OUT/ZERO-DETEC 
(CO/ZD) output goes low when the count reaches 9 |] ,aSrNcHRoNe 
zero if the CI/CE input is low, and remains low for 

one full clock period. When the SYNCHRONOUS 
PRESET-ENABLE (SPE) input is low, data at the 
JAM input is clocked into the counter on the next 
positive clock transition regardless of the state of the 
CI/CE input. When the ASYNCHRONOUS 
PRESET-ENABLE (APE) input is low, data at the 
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HCC/HCF40102B/40103B 


JAM inputs is asynchronously forced into the 
counter regardless of the state of the SPE, CI/CE, 
or CLOCK inputs. JAM inputs JO-J7 represent two 
4-bit BCD words for the HCC/HCF40102B and a 
single 8-bit binary word for the HCC/HCF40103B. 
When the CLEAR (CLR) input is low, the counter 
is asynchronously cleared to its maximum count 
(9910 for the HCC/HCF40102B and 25510 for 


FUNCTIONAL DIAGRAM 


theHCC/HCF40103B) regardless of the state of 
any other input. The precedence relationship be- 
tween control input is indicated in the truth table. If 
all control inputs are high at the tieme of zero count, 
the counters will jump to the maximum count, giving 
a counting sequence of 100 or 256 clock pulses 
long. The HCC/HCF40102B and HCC/HCF40103B 
may be cascaded using the CI/CE input and the 


8-STAGE DOWN 
COUNTER 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
a ae 


DD* 
V, 
Top 


Supply Voltage :HCC Types 
HCF Types 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types 
HCF Types 


Input Voltage — 0.5 to Vpp + 0.5 
|__| DC Input Current (any one input) 


Storage Temperature _~ 65 to + 150 


| Unit _| 
— 0.5 to + 18 V 
: 
100 mW 


— 55 to + 125 
— 40 to + 85 


°C 
°C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
Is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltages are with respect to Vss (GND) 


RECOMMENDED OPERATING CONDITIONS 


Parameter 
Supply Voltage : HCC Types 


Vpp 
HCF Types 
Input Voltage 


Operating Temperature :HCC Types — 55 to + 125 
HCF Types -— 40 to + 85 


3 to 18 
3 to 15 
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HCC/HCF40102B/40103B 


LOGIC DIAGRAMS 


130 570S8) 
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OLL INPUT TEFOGIOAS (EZCEPT 6,04 AND 18) 
ARE PROTECTED Ge COSsNOS 


CROFECTION NETWORK 
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ARE PROTECTED Gy COSsm0S, 


e 
2) 
=) 
o 
t 
zo) 
c 
rs} 
@ 
N 
r=) 
™ 
° 
t 
ha 
re) 
eee 
” 
E 
w 
i 
D 
© 
oO 
L 
D 
fe) 
£ 
x) 
® 
7) 
3 
~w 
Le 
Lu. 
ro) 
iL 
Le 
oO 
ror 
Ke) 
ar 
2 
— 
i 
fe) 
— 
S 
w 
— 
oD 
© 
o 
L 
D 
Re: 
Fo 
— 
® 
Q 


3/9 


MICROELECTRONICS 


ky SGS-THOMSON 


697 


HCC/HCF40102B/40103B 


LOGIC DIAGRAMS (continued) 
Timing Diagram for 40102B and 40103B 


40102B 


POU 


POT 
Sse Se Rens 


cee a 
nan zest 


cores +4 -++-++_++_++—__+_}+—— 
40102B COUNT | 99 98 3 1 : § 4 96 98 97 56 
40103B COUNT 255 5 254 3 ; 5 | 4 255 284 | 253 | 282 


Control Inputs Be oat Mode 
CICE 


it. Inhibit Counter 
Lo Syoeoneds 
[ee Preset on Next Positive Clock Transition 
Preset Asynchrounous! 
ee Asynchronous Y y 
ee Clear to Maximum Count 
X = Don't care 
2. Clock connected to clock input. 


3. Synchronous operation changes occur on negative-to-positive clock transitions. 
JAM inputs . HCC/HCF010B ; MSD = J7, J6, J5, J4 (J7 is MSB 
LSD = J3, J2, J1, JO (J3 is MSB) 
HCC/HCF40103B Binary ; MSB = J7, LSB = JO 


Notes: 1. 0=Low level 
1 = High level 
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HCC/HCF40102B/40103B 
STATIC ELECTRICAL CHARACTERISTICS a recommended operating conditions) 


| Test Conditions | Conditions 
Parameter |v, | Vo |llol|Voo| Trow’ | 25°C | Trig” | 
(V) | (V) | (A) | ) |Max. 
/1 


Rae ‘Max.| win.[ Typ. [Max.[ Min. 
Guescet | fost | rs | loos] s | | 180 
Curent lruoe foro) | rio | Jooa [10 | [00 
Types[onsf | [15 | 20 | [ooa| 20 | | 600 
fozo] [| 20 | [400] [os [100 | [3000] ua 


ace (St | fs | | 20 | foo] 20 [| 150 | 
types}Mt0] | | to | | 40 | fos] 40 | | 300° 


OutputHigh fv] ct { 5 [495] [495] | 1495] 
cee joro| —f<t| to joss} {905} | i995] 


Vo. | Outputtow = | so] f<1{ 5 | foos| | [005] | 0.05 | 
naner too} <i] to}  foos| | f0.05 | | 0.05 


a 
Vin | InputHigh = | fogs [<i | 5 | 35] [35 | | | 35 | 
ne Pa a Ee OE a 
ET Se 


Vi | Input Low 8808 <1 ie ee 
Voltage pot j<t}io] |3a} ff 3 | 


_ 
ol 


ae CaS be a 

Coe a eee 1 
HCC Lae fae 
Types 


| 
ul 


o>) 
— 
FI} 
A 
(o>) 
BR 
| 
pS 
1 | | 
— 1M 
=A 


olol|o 
Soe fox 
Alan}|o 
—_—hk, 
wo 
on 
I 
fo) 
wo 
¥ 


Jt 
re} 
ou 
~” 


O|2/2 
—_h, 
Ala!o 


Lo 
> 


Fe) : 
o 


Output 
Sink 
Current 


HCC eal 
Type “a ad ET 6| |13|26] |oo|] | 

s | |isje2| [sales] leet | oy 
7 [s [ose [Toast 1 [Toss [ 
boars 


pep feel pore] ew 
"ow 

Any Input yA 
sl js] feos] fur}eoa] [at 
ir 


| Anyinpot | | ot | th Ps] | 


—_ — 55°C for HCC device : — 40° — for HCF device. 
* THigh= + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min. with Vop = 10V, 2.5 V min. with Vpp = 15V. 


1) 
or 


Input 
Leakage 
Current 
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HCC/HCF40102B/40103B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Parameter 


Propagation Clock to-out 300 
Delay Time 130 


Carry In/Counter 
Enable-to-output 


Asynchronous 
Preset 


N olrlrlaic 
ou Siwlaloleo 
ro) =a on kon kon no) 


300 
Enable-to-output 200 | 

200 
Clear-to-output 


—_ 
oO 
© 
i¢) 
oO) 
Oo 


Transition Time 


Pulse Width Clock Pulse 
Width 
CLR Pulse 
Width 
APE Pulse Width 


Setup Time SPE Setup Time 


= 1/0 

o1O 

olo 
i ~ | 
s|sja|sisié 


ky, | ck 
NN] Oo 
oe ke) 
© 
(=) 


Ol] ™N 
sia 


JAM Setup Time 


Maximum Clock Input Frequency 
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HCC/HCF40102B/40103B 


Output High (source) Current Characteristics. 


Output Low (sink) Current Characteristics. 


oe a Gs S 
CTC EET SS 


CEE CAE 
peLT INT IN ALY | 


“Vo S (Vv) 


Typical Propagation Delay Time vs. Load 


Capacitance (clock to CO/ZD). 


Typical Transition Time vs. Load Capacitance. 


tern, | | TT TT TTT 
‘port | | | | [Tamp=25°C | 


us Sa seeeeke 


true | | | [Tamb = 25°C 1 


ins) { TT TT TTT 


(ns) 


TE 
Seeea 
Lhe 


WE 


a 
\ 


Santee 


PS ee IT ARIS 
SHR ARSE BRE ABE 


vw 20 HD 2 8S 60 0 8 9 Cy, (PF) 


10 20 30 40 50 60 70 80 C, (pF) 


te) 


Typical Dynamic Power Dissipation vs. Frequen- 


cy. 


Typical Maximum Clock Input Frequency vs. 


Supply Voltage. 


tt Sis s= =—- -3SSS 5335S 
es Em, “40 6 
Simi ett tr rr 


ils Sins 


Mitt 11 Se —, SS eee 


(0000 EL, St, PT ee 
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(60 2 2 SS oe wee Seed — th ~—159ee8@ aw aaa! 
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SSS SSS SSS SS SSS SS =, a — 
mn es ena eee. 6. 
SSS: (eS 


arte 


1% Vop (Vv) 
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HCC/HCF40102B/40103B 


TYPICAL APPLICATIONS 
Divide-by-"N" Counter. Programmable Timer. 


fout =fin / (N+) 


Synchronous Cascading. 


TO 
MICROPROCESSOR 
INTERRUPT LINE 


HCC/HCF 40178 
FROM ci/cE =co/zD C1ICE corzD CIICE co/zo 
oe BUS ak CLOCK 7 CLOCK i a 


$-2881 


PRESET TIMER 
(1/0 COMMAND) 


; : * An output spike (160ns @ Vop = 5V) occurs whenever two or 
Microprocessor Interrupt Timer. more devices are cascaded in the parallel-clocked mode be- 
cause the clock-to-carry out delay is greater than the carry-in-to- 
carry out delay. This spike ts eliminated by gating the out put 
of the last device with the clock as shown. 


CCE corzD CIICE Co/ZD CIICE co/ZD OUTPUT 
CLOCK CLOC! CLOCK 
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TEST CIRCUITS 
Quiescent Device Current. 


Vss 
$-1992/1 


Input Current. 


VoD 
(@) 


~O- 


(e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


Dynamic Power Dissipation. 


HCC/HCF40102B/40103B 


Input Voltage. 


Vin 
3° 


&w__» 
(°) 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
vss 


Maximum Clock Frequency. 


OUTPUTS 
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4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


» MEDIUM-SPEED OPERATION : fc. = 9MHz 
(typ.) @ Vpp = 10V 

as FULLY STATIC OPERATION 

» SYNCHRONOUS PARALLEL OR’ SERIAL 
OPERATION 

=» THREE-STATE OUTPUTS (HCC/HCF40104B) 

a ASYNCHRONOUS MASTER RESET 
(HCC/HCF40194B) 

a STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT AT 20V FOR HCC DE- 
VICE 

a 5V,10V, AND 15V PARAMETRIC RATINGS 

» INPUT CURRENT OF 100nA AT 18V AND 25°C 


F 
(Plastic Package) (Ceramic Package) 


FOR HCC DEVICE (Plastic Chip Carrier ) 
a 100% TESTED FOR QUIESCENT CURRENT 
s MEETS ALL REQUIREMENTS OF JEDEC TEN- ORDER CODES : 
TATIVE STANDARD N’ 13A, "STANDARD SPE- HCC401XXBF = HCF401XXBEY 
CIFICATIONS FOR DESCRIPTION OF "B" HCF401XXBC1 
SERIES CMOS DEVICES" 
DESCRIPTION PIN CONNECTIONS 
The HCC40104B, HCC40194B, (extended OUTPUT 


temperature range) and the HCC40104B, 
HCF40194B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and plastic 
micro package. The HCC/HCF 40104B is a universal 
shift register featuring parallel inputs, parallel out- 
puts, SHIFT RIGHT and SHIFT LEFT serial inputs, 
and a high-impedance third output state allowing the 
device to be used in bus-organized systems. In the 
parallel-load mode (SO and S1 are high), data is 
loaded into the associated flip-flop and appears atthe 
output after the positive transition of the CLOCK 
input. During loading, serial data flow is inhibited. 
Shift-right and shift-left are accomplished 
synchronously on the positive clock edge with serial 
data entered at the SHIFT RIGHT and SHIFT LEFT 
serial inputs, respectively. Clearing the register is ac- 
complished by setting both mode controls low and 
clocking the register. When the output enable input 
is low, all outputs assume the high impedance state. 
The HCC/HCF40194B is a universal shift register 
featuring parallel inputs, parallel outputs SHIFT 
RIGHT and SHIFT LEFT serial inputs, and a direct 
overriding clear input. In the parallel-load mode (SO 
and S1 are high), data is loaded into the associated 


SHIFT RIGHT [| 2 
IN 
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HCC/HCF40104B/40194B 


flip-flop and appears at the output after the positive LEFT serial inputs, respectively. Clocking of the reg- 
transition of the CLOCK input. During loading, serial ister is inhibited when both mode control inputs are 
data flow is inhibited. Shift right and shift left are ac- low. When low, the RESET input resets all stages 
complished synchronously on the positive clock edge and forces all outputs low. The HCC/HCF40194B is 
with data entered at the SHIFT RIGHT and SHIFT similar to industry types 340194 and MC40194. 


FUNCTIONAL DIAGRAMS 


40104B 40194B 


OUTPUT 
ENABLE 


ABSOLUTE MAXIMUM RATINGS 


symbol] —=S=SS*~C~éarameter SCS «Ct 
HCF Types — 0.5 to +18 V 


DD" 
V, Input Voltage -— 0.5 to Vpp + 0.5 
Top 


A 
Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 
Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types —- 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 

* All voltages values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Top Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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LOGIC DIAGRAMS 
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LOGIC DIAGRAMS 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Parameter 


Quiescent 


Output High 


Vou 


Output Low 
Voltage 


VoL 


Input High 


Voltage 


Vin 


Input Low 
Voltage 


ViL 


HCC device : + 85°C for HCF device. 
The noise Margin for both "1" and "0" level is - 1V min with Vpp = 5V, 2V min. with Voo = 10V, 2.5 min. with Voo = 15V 


+ 125°C for 


* Trow= — 55°C for HCC device : — 40°C for HCF device. 


* THIGH 
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HCC/HCF40104B/40194B 


DYNAMIC ELECTRICAL CHARACTERISTICS (T.amp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 
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Hold Time DO,D3,SR, SL 
to Clock 
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SO, S1 to Clock 


Clock Pulse Width 


Clock Input Frequency 


Clock Input Rise or Fall Time 


Reset Pulse Width* 


Propagation Delay Reset* 


< 
o 
—_— — —, — —_ —_— —_ —k —s —_ —h oh —_ —s —_ —_ ah aah. —_ ek —_ —t —k — —_h os io | 


@ For 401048 series only * For 40194B series only. 
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40194B 


TRUTH TABLES 


40104B 
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Typical Transition Time vs. Load Capacitance. 
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Clock Select 


High level 
Low level 


Output High (source) Current Characteristics. 
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Typical Dynamic Power Dissipation vs. Frequency. 
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TEST CIRCUITS 
Quiescent Device Current. Input Voltage. 


OUTPUTS 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
S- 2079/1 
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Input Leakage Current. Dynamic Power Dissipation. 
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INPUTS 


VOD 
Oo 


ae Ome 


eon om WN 


Oo 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss- CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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» INDEPENDENT ASYNCHRONOUS INPUTS 
AND OUTPUTS 

a 3-STATE OUTPUTS 

» EXPANDABLE IN EITHER DIRECTION 

a» STATUS INDICATORS ON INPUT AND OUT- 
PUT 

» RESET CAPABILITY 

» STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a SV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40105B (extended temperature range) and 
HCF40105B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead dual 
in-line plastic or ceramic package. 

The HCC/HCF401058B is a low-power first-in-first-out 
(FIFO) "elastic" storage register that can store 16 4-bit 
words. It is capable of handling input and output data 
at different shifting rates. This feature makes it par- 
ticularly useful as a buffer between asynchronous sys- 
tems. Each word position in the register is clocked by 
a control flip-flop, which stores a marker bit. A'"1" sig- 
nifies that the position’s data is filled and a"0" denotes 
a vacancy in that position. The control flip-flop detects 
the state of the preceding flip-flop and communicates 
its own status to the succeeding flip-flop. When a con- 
trol flip-flop is in the "O" state and sees a "1" in the 
preceding flip-flop, it generates a clock pulse that 
transfers data from the preceding four data latches 
into its own four data latches and resets the preceding 
flip-flop to "0". The first and last control flip-flops have 
buffered outputs. Since all empty locations "bubble" 
automatically to the input end, and all valid data ripple 
through to the output end, the status of the first control 
flip-flop (DATA-IN READY) indicates if the FIFO is full, 
and the status of the last flip-floo (DATA-OUT 
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FIFO REGISTER 


READY) indicates if the FIFO contains data. As the 
earliest data are removed from the bottom of the data 
stack (the output end), all data entered later will auto- 
matically propagate (ripple) toward the output. 


EY 
(Plastic Package) 


F 
(Ceramic Package) 


®@ 


C1 
(Chip Carrier) 


ORDER CODES : 


HCC40105BF HCF40105BEY 
HCF40105BC1 


PIN CONNECTIONS 


3-STATE 
CONTROL 


DIR 
Sl 
DO 
DI 


D2 
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FUNCTIONAL DIAGRAM 


INPUT 
BUFFERS 


Qo 


Ql 


>. Q2 
at " 


3-STATE 

CONTROL 
as | CONTROL LOGIC BEAL ee 
READY (DIR) A . LOGIC}-—) ‘a READY (DOR) 
SHIFT IN 3 Fs 


Vpp=16 
9/1 MASTER Vee =8 
RESET (MR) ss~ 


9 a. 3 


ABSOLUTE MAXIMUM RATINGS 
Symbol] =| Parameter =| ate 
Vpp* | Supply Voltage : HCC Types — 0.5 to + 20 
HCF Types — 0.5 to + 18 
Input Voltage — 0.5 to Vop + 0.5 
|__| DC Input Current (any one input) mA 
Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 
Top Operating Temperature : HCC Types - 55 to + 125 °C 
HCF Types — 40 to + 85 
Storage Temperature — 65 to + 150 °C 
Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Vop Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 
Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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LOGIC DIAGRAM 
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COS/MOS PROTECTION 
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TIMING DIAGRAM 


MASTER RESET, 
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SHIFT Im PULSES 
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SHIFT- OUT PULSES 
HAVE MO EBFECT 


INPUT READY # 
(CLEAR OUT) 


JUTPUTS 
OUTPUT READY 


(BATA WALIO) 


DATA IN (Dp) 


2 Stave 
(OuTPut ENABLE) 


Osta OUT & (UNKNOWN) 


AT Vag ~ 5¥ - RIPPLE TIME FROM POSITION | TO POSITION IE 


4 at Vp =3¥ RIPPLE TIME FROM POSITION 16 TO POSITION | 


DATA VALID goes to legh level # advance o! the Qala OUT by a mazimum of 50ns 
al Yog SV 25ns al ¥pp=l0V and ZOns at Vp - 1S¥ for CL SOpF and Tamp=25C 
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HCC/HCF40105B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


ee a TSH 


Output Low 


Voltage 
Input High 


Quiescent 
Voltage 


Vin 


*TLow = — 55°C for HCC device : — 40°C for HCF device 


+ 125°C for HCC device : + 85°C for HCF device. 
e Noise Margin for both "1" and "0" level is : 1V min. with Vpp 


fle 


= 15V. 


= 10V, 2.5 V min. with Vpp 


5V, 2V min. with Vpp 


* * Forced output disable. 
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HCC/HCF40105B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25 °C, C, = 50 pF, R, = 200 kQ, 
pene temperature coefficient for all Vpp values is 0.3 %/°C, all input rise and fall time = 20 ns) 


[smoot] Pavone 
Von (| Min. [ Typ. [Max._ 


tPHL Propagation Delay Time ae oh i Ta 370 
Shift-out or Reset to Data-out 
a ene | 10 | | 90 | 180 | 
tPHL Propagation Delay Time | 5 | | 160 | 320 | 
Shift-in to Data-in Ready | 10 | | 65 | 130 | 
| 15 | | 45 | 90 | 
tpzH, tpz_}| Propagation Delay Time | 5 | | 140 | 280 | 
3-state Control to Data-out | 10 | | 60 | 120 | 
15 

tpHz, tp.z| Propagation Delay Time 
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DYNAMIC ELECTRICAL CHARACTERISTICS Se 


Data Hold Time 


| Test Conditions = Conditions 
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Typical Transition Time vs. Load Capacitance. 


G-2007/1 63530 
tale LELLLELLLLLL LL .))@6060606Ul l llltttC:C:«CéC«C«éS| QS, === SSS 

true | | | | 

(ns) 


160 


Ae HOV 
STILE 


0-8) 7 en 


140 


120 10° —— ee 
Seri eects eee at 

me CALE 

80 10! eat 
PE a 

60 meri tities ais Oe 

: ° A 

20 =a Sit cae tl eens 


Wa Wii fT Pil 
Ca 


2 
10 

0 10 20 30 40 50 60 70 80 C, (pF) 1 10 10? 10? fy (kHz) 
OC, fy, SGS-THOMSON 
4 WicRoELECTROMCS 


718 


HCC/HCF40105B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


Yop 
° INPUTS 


OUTPUTS 


Vii 
6 > 


° 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vgs S-2079/1 
Yss 
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Input Leakage Current. Dynamic Power Dissipation. 


PULSE GEN. 2® “ON 
INPUTS 


Voo 


= 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vgs. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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TYPICAL APPLICATIONS 
EXPANSION, 4 BITS-WIDE—BY—16 N-BITS LONG. 


HCC/HCF HCC/HCF 
401058 40105B 


+ 


# MASTER RESET puise must be applied when cascading by !6N bits 
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HCC/HCF40105B 


EXPANSION, 8 BITS-WIDE-BY-16 N-BITS LONG. 


SHIFT IN 


DATA IN 
READY 
® MASTER 
RESET 


DATA OUT 


*Pulse must be applied for cascading by 16N bits 


APPLICATIONS INFORMATION 


LOADING DATA 


Data can be entered whenever the DATA-IN READY 
(DIR) flag is high, by a low to high transition on the 
SHIFT-IN (SI) input. This input must go low momen- 
tarily before the next word is accepted by the FIFO. 
The DIR flag will go low momentarily, until the data 
have been transferred to the second location. The flag 
will remain low when all 16-word locations are filled 
with valid data, and further pulses on the SI input will 
be ignored until DIR goes high. 


UNLOADING DATA 


As soon as the first word has rippled to the output, 
DATA-OUT READY (DOR) goes high, and data can 
be removed by a falling edge on the SO input. This fall- 
ing edge causes the DOR signal to go low while the 
word on the output is dumped and the next word 
moves to the output. As long as valid data are avail- 
able in the FIFO, the DOR signal will go high again sig- 
nifying that the next word is ready at the output. When 
the FIFO is empty, DOR will remain low, and any fur- 
ther commands will be ignored until a "1" marker rip- 
ples down to the last control register, wnen DOR goes 
high. Unloading of data is inhibited while the 3-state 
control input is high. The 3-state control signal should 
notbe shifted from high to low (data outputs turned on) 


while the SHIFT-OUT is at logic 0. This level change 
would cause the first word to be shifted out (unloaded) 
immediately and the data to be lost. 


CASCADING 


The HCC/HCF40105B can be cascaded to form 
longer registers simply by connecting the DIR to SO 
and DOR to Sl. In the cascaded mode, a MASTER 
RESET pulse must be applied after the supply voltage 
is tumed on. For words wider than 4 bits, the DIR and 
the DOR outputs must be gated together with AND 
gates. Their outputs drive the SI and SO inputs in 
parallel, if expanding is done in both directions. 


3-STATE OUTPUTS 


In order to facilitate data busing, 3-state outputs are 
provided on the data output lines, while the load con- 
dition of the register can be detected by the state of 
the DOR output. 


MASTER RESET 


A high on the MASTER RESET (MR) sets all the con- 
trol logic marker bits to "0". DOR goes low and DIR 
goes high. The contents of the data register are not 
changed, only declared invalid, and will be super- 
seded when the first word is loaded. 
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a SCHMITT-TRIGGER ACTION WITH NO EX- 
TERNAL COMPONENTS 

» HYSTERESIS VOLTAGE (TYP.) 0.9V AT Vpp = 
OV, 2.3V AT Vop = 10V AND 3.5V AT Vpp = 15V 

a NOISE IMMUNITY GREATER THAN 50% 

=» NO LIMIT ON INPUT RISE AND FALL TIME 

a LOW Vpp TO Vss CURRENT DURING SLOW 
INPUT RAMP 

a» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

m OV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC 
TENTATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40106B (extended temperature range) 
and HCF40106B (intermediate temperature range) 
are monolithic integrated circuits, available in 14- 
lead dual in-line plastic or ceramic package and 
plastic micropackage. 


The HCC/HCF40106B consists of six Schmitt-trig- 
ger circuits. Each circuit functions as an inverter with 
Schmitt-trigger action on the input. The trigger 
switches at different points for positive and negative- 
going signals. The difference between the positive- 
going voltage (Vp) and the negative-going voltage 
(Vn) is defined as hysteresis voltage (Vu). 
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HEX SCHMITT TRIGGERS 


(Plastic Package) | (Ceramic Frit Seal Package) 


e 


(Micro Sea (Plastic che Carrier) 


ORDER CODES : 
HCC40106BF HCF40106BM1 
HCF40106BEY HCF40106BC1 


PIN CONNECTIONS 
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FUNCTIONAL DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types — 0.5 to + 18 


DD" 
V, | Input Voltage ~ 0.5 to Vop + 0.5 ae al 


V 
|__| DC Input Current (any one input) ane oo NO ae 


V 
V 
V 
mA 
Total Power Dissipation (per package) 200 mW 
for Top = Full Package-temperature Range 100 mw 
°C 
°C 


Dissipation per Output Transistor 
Operating Temperature :HCC Types — 55 to + 125 Cc 
HCF Types — 40 to + 85 
Storage Temperature — 65 to + 150 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This ts a stress rating 
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this 


specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 
V Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 

| Vi _| Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types —- 40 to + 85 
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HCC/HCF40106B 


LOGIC DIAGRAM 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Positive Trigger 


Threshold 


Voltage 
Negative Trigger 


Threshold 


Output High 
Output Low 
Voltage 


Ttow= — 55°C for HCC device : — 40°C for HCF device 
* THigh= + 125°C for HCC device : + 85°C for HCF device 
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HCC/HCF40106B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 
Symbol Parameter 
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* TLow= — 55°C for HCC device - — 40°C for HCF device. 
* THigh= + 125°C for HCC device : + 85°C for HCF device. 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Test Conditions 
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teLH, Propagation Delay Time Fo 5 | | 
ttHL, | Transition Time yy 
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HYSTERESIS DEFINITION, CHARACTERISTICS AND TEST SETUP 
(a) Definition of Vp, Vn and Vu. (b) Transfer Characteristic of 1 of 6 gates. 
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(c) Test Setup. 


ORIVER 


OUTPUT CHARACTERISTIC INPUT CHARACTERISTIC 
——$— ~ 


LOGIC 1” 
INPUT 
REGION 


LOGIC “0” LOGIL O 
OUTPUT INPUT 
REGION REGION 


Typical Current Voltage Transfer Characteristics, and Test Circuit. 
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Yop OR Vss 
5-3206 


Eneae 
Beate 
BREESE 
2 See 
TREE 
ENE eT) 
aSaRE 
Plies dea 
ee es 


{7 SGS-THOMSON eB 
SF mcRoELectRoNics 
725 


G-1837/1 


HYSTERESIS DEFINITION, CHARACTERISTICS AND TEST SETUP 
Typical Voltage Transfer Characteristics vs. Temperature, and Test Circuit. 
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Typical Propagation Delay Time vs. Load Capaci- 


Output Low (sink) Current Aipea 
tance. 
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Typical Transition Time vs. Load Capacitance. 
Output High (source) Current Characteristics. 
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Yop (V) 
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10 


Typical Power Dissipation per Trigger vs. Input 


Typical per Cent Hysteresis vs. Supply Voltage. 
Frequency. 
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Typical Power Dissipation per Trigger vs. Input 


Typical Trigger Threshold Voltage vs. Supply 
Frequency. 
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Yoo 
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MONOSTABLE MULTIVIBRATOR. 


MICROELECTRONICS 


100pF S CS 1pF 
ky SGS-THOMSON 


50kN< R< IMN 


1/6 HCC/HCF 401068 


ss 
FOR THE RANGE OF R ANODC GIVEN Z2yps<ta< 0.4s 


a 


TYPICAL APPLICATIONS 
ASTABLE MULTIVIBRATOR. 


HCC/HCF40106B 


TYPICAL APPLICATIONS (continued) 
WAVE SHAPER. 


6 HCC /HCF 40106B 
FREQUENCY RANGE OF WAVE SHAPE [tS FROM DC TO 1MHz 


TEST CIRCUITS 
Quiescent Device Current. 


Yoo 
0 INPUTS 


Vss 
$-1992/1 


Input Current . 


INPUTS 


Vop 
Ce) 


oO 


Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss-. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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ky, SGS-THOMSON | 
If icroeectRomes HCC/HCF40107B 


DUAL 2-INPUT NAND BUFFER/DRIVER 


a» 32 TIMES STANDARD B-SERIES OUTPUT 
CURRENT DRIVE SINKING CAPABILITY 
— 136mA TYP. @ Vpp = 10V, Vps = 1V 

s QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

=» 5V, 10V, AND 15V PARAMETRIC RATINGS 

= INPUT CURRENT OF 100nA AT 18V AND 25°C EY 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

= MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" M1 

(Micro Package) (Plastic Chip Carrier) 


ORDER CODES 
HCC40107BF HCF40107BM1 
HCF40107BEY HCF40107BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC40107B (extended temperature range) 
and HCF40107B (intermediate temperature range) 
are monolithic integrated circuits, available in 14- 
lead dual in-line ceramic package 8-lead minidip 
plastic package and 8-lead plastic micropackage. 


The HCC/HCF40107B is a dual 2-input NAND buf- 
fer/driver containing two independent 2-input NAND 
buffers with open-drain single n-channel transistor 
outputs. This device features a wired-OR capability 
and high output sink current capability (136mA typ. 
at Vop = 10V, Vos = 1V). 
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HCC/HCF40107B 


FUNCTIONAL DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage : HCC types —0.5 to + 20 
HCF types -—0.5 to + 18 
Input Voltage — 0.5 to VDD + 0.5 


| Symbol [Unit | 
|__| DC Input Current (any one input) ee 2 ee 
Pe 


mA 
Total Power Dissipation (per package) 200 
Dissipation per Output Transistor mW 
for Top = full package-temperature Range 100 
Operating Temperature : HCC types —55 to + 125 °C 
HCF types — 40 to + 85 
°C 


Storage Temperature — 65 to + 150 f Ge || 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not 
implied Exposure to absolute maximum rating conditions for external periods may affect device reliability 

* All voltages values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 


Input Voltage 


Operating Temperature : HCC Types — 55 to +125 
HCF Types — 40 to + 85 
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HCC/HCF40107B 


SCHEMATIC DIAGRAM AND TRUTH TABLE 


* Requires external and pull-up resis- 


"O0=16 tor (Ri) to Vpp. 
sues” # Without pull-up resistor (3-state). 


Vss 
% ALL INPUTS PROTECTED 
BY COS/M 


PROTECTION NETWORK 


Quiescent ra 


Current 


| Test Conditions —_| Conditions Value 
Symbol/ Parameter [ v, | Vo Hel | ¥oo 
wy ™ od | ro. acres 


8 
oO 
ine) 
—_—k 
Oo 


ae 
vote [Te Serpe | 
oe 


ae 
reat |_| 43 [etfs | [a 

vote Ps Perfo Ps 
= 


Tow = — 55°C for HCC device ; — 40°C for HCF device. 

THigh = + 125°C for HCC device ; + 85°C for HCF device. 

The Noise Margin, full package temperature range, Ri to Vpop = 10kQ - 1V min with Vpp = 5V, 2V min with Vpp = 10V, 2.5V min with VDD = 15V. 
** Measured with external pull-up resistor, RL = 10kQ to Vpp. 
*** Forced output disabled. 
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STATIC ELECTRICAL CHARACTERISTICS aS ee 


Symbol) Parameter Veo 
wa | [ain anc [in [Typ [a in, [a 
emiore sie tater iat te 
me (CE 
Mesto} 05 | [ro] aa] [sr] ] [2] 
rio 1 | [1ofeo | [es fre] [51] 

ris [os | [ses [50 100) 99] | ma 
rsfos | [s[w| |efoe] [2] 
vce (ELL | s fas7 [fess fos [fee 
Mres[ 1005 | 10 foss| [ora] ra] [er] _ 
rio 1 | [10 [rez] [srefrae[ fs] 
ee el eel 


lon | Output Drive No Internal Pull-up Device 
Current 
ms Fl rel rel bees 
Leakage [Types heritea 
Current ny Inpu 
Types 
GHlor) Ss Slate: nee". 0/18 18 +10~4 20 
ae Output Types 
Leakage HCE 
0/15 15 +10°4 20 
Current 
I ee Input Capacitance| Any | Any Input _| 
Co | Output Any Output 30 
Capacitance 
*  Tuow = — 55°C for HCC device ; — 40°C for HCF device. 
* Thigh = + 125°C for HCC device ; + 85°C for HCF device 
The Noise Margin, full package temperature range, Ri to Vop = 10kQ = 1V min with Vpp = 5V, 2V min with Vpp = 10V, 25V min with VDD = 15V 


** Measured with external pull-up resistor, RL = 10kQ to Vop 
*** Forced output disabled 


a ane ae te ag kj S86S-THoMsoN 


MICROELECTRONICS 
732 


HCC/HCF40107B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, typical temperature 
coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Parameter 


ee ee ee ecrmeraes Oe 
tPHL; Propagation Delay Time Ri* =120Q on ee 200 


Low to High Ri* =120Q 


Transition Time 
High to Low 


Low to High Ri* =120Q 


* Rv Is external pull-up resistor to Vpp. 


tTHL, 
tTLH 


Output Low (sink) Current Characteristics. Typical Propagation Delay Time vs. Load 
Capacitance. 


Pope ah se INT 


SEEEREAU 
| -—t— + 4-44 


pale tel el 
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SRR ARERR ee 
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Typical Transition Time vs. Load Capacitance. Typical Dynamic Power Dissipation vs. Input Fre- 
quency. 
G-3583 
OED eels atta Pyles Prot (33 
pad OS a Fas Wl ae (uw) $= ci 
[ { [ JTtamb=25°C Seaeheeene 7 oot 
ao LL t [Rtsontovnn [TTT TTT Ty Ty 1 
pease eae Weegee tee ee 
jah ee see ease eee 
chat eeeeSaeRAE 
eo COLE 0 22 
PECL EEE eee 
Py 
so Hee Tt 
P_ukes= «ane Ee 
pace Maley? ee ae 
Prem xh N= oc 
fees letea lech TT 
ei a a 
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0 20 40 60 BO Cy (pF) 0 10! "102 103 * KHZ) 


TYPICAL APPLICATIONS 


The bar on the output line of this logic diagram indicates that the output is open drain as is shown in the pre- 
vious schematic diagram and truth table. 


Logic Diagram of The HCC/HCF40107B nand A 2.2-watt Incandescent Lamp-driver Circuit. 
Buffer. 


Voo=+12V 


f=0.5Hz 
1/2 HCC/HCF 
40107 B 


$-3387 


Interface of 40107B with Triac, with COS/MOS Solenoid Driver Circuit. 
Component and Triac isolated. 


22 


W2HCC/HCF 40107B |4 
| HAMMER 
Yss SOLENOID 


Vg 50 


t=St010 us CONTROL 


F2100H INPUTS 
Tis PULSE TRANSFORMER 


HCC/HCF 40107 B 
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TYPICAL APPLICATIONS (continued) 
Line-driver Circuit. Direct Dc Driver Interface of 40107B with a Triac. 


TWISTED 
PAIR LINE 


© 
OUTPUT 


TWISTEO PAIR LINE S METER 
LENGTH OF 7/0.0076 WIRE TWISTED 
AT 2 TURNS PER INCH. 


$-3402 


1A 1B 1€ 10 2A 2B 2C 2D 
HCC/HCF 
4511B LED'S HP 5082-7904 


4A 484C4D BA 88 &C 8D 


HBC/HBF4013A 
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TYPICAL APPLICATIONS (continued) 
Motor-controller Circuit. 


Vop =+!2V 
© 


W2HCC/HCF 
40107B 


1/2 HCC/HCF 
40107 B 


| A | B | MotorFunction 


OFF 
COUNTER CLOCKWISE 
AS PREVIOUS STATE 

CLOCKWISE 
AS PREVIOUS STATE 


TEST CIRCUITS 
Quiescent Device Current. 


Yoo 
fo) INPUTS 
e 


$-1992/1 


Led Driver Circuit. 


LE 


59-3389 


INHIBIT ENABLE OUTPUT 
0 0 OFF 
1 0 OFF 
0 1 OFF 
0 1 ON 


Input Voltage. 


OUTPUTS 


ViH 
Oo 


®&w___» 


Oo 
Vit 


NOTE . 
TEST ANY COMBINATION 
OF INPUTS 
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TEST CIRCUITS (continued) 


Dynamic Power Dissipation. 


{e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss- CONNECT 

ALL UNUSED INPUTS TO Yss 
EITHER Vpp OR Yss 


S$-1994/2 


Dynamic Power Dissipation. 


PULSE PULSE 
GENERATOR a GENERATOR 


$c05110 $¢05120 
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=» FOUR 4-BIT REGISTERS 

a» ONE INPUT AND TWO OUTPUT BUSES 

a UNLIMITED EXPANSION IN BIT AND WORD 
DIRECTION 

=» DATA LINES HAVE LATCHED INPUTS 

a 3-STATE OUTPUTS 

» SEPARATE CONTROL OF EACH BUS, 
ALLOWING SIMULTANEOUS INDEPENDET 
READING AND ANY OF FOUR REGISTERS 
ON BUS A AND BUS B AND INDEPENDENT 
WRITING INTO ANY ANY OF THE FOUR REG- 
ISTERS 

» 40108B IS PINCOMPATIBLE WITH INDUSTRY 
TYPE MC14580 

a STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

» QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a OV, 10V AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nAAT 18V AND 250C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

a» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No 13a, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40108B (extended temperature range) 
and HCF40108B (intermediate temperature range) 
are monolithic integrated circuits, available in 24 le- 
ad dual in line plastic or ceramic packageand plastic 
micropackage. The HCC/HCF40108B is a 4 X 4 
multiport register containing four 4-bit register, write 
address decoder, two separate read address deco- 
ders, and two 3-state output buses. When the ENA- 
BLE input is low, the corresponding output bus is 
switched, independently of the clock, to a high im- 
pedance state. The high impedance third state pro- 
vides the outputs with the capability of being 
connected to the bus lines in a bus organized sy- 
stem without the need for interface or pull-up com- 
ponents. When the WRITE ENABLE input is high, 
all data input lines are latched on the positive tran- 
sition of the CLOCK and the data is entered into the 
word selected by the write address lines. When 
WRITE ENABLE is low, the CLOCK is inhibited and 
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HCC40108B 
HCF40108B 


4x 4MULTIPORT REGISTER 


no new data is netered. In either case, the contents 
of any word may be accessed via the read address 
lines independent of the state of the CLOCK input. 


(Plastic Package) 


(Ceramic Package) 


~ 


C1 
(Chip Carrier) 


ORDER CODES : 
HCC40108BF HCF40108BM1 
HCF40108BEY HCF40108BC1 


(Micro Package) 


PIN CONNECTIONS 


3-STATE 8 

DO 

01 

D2 

WRITE 0 03 
WRITE 1 
READ 18 


READ 08 READIA 


Yss READ OA 
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HCC/HCF40108 


FUNCTIONAL DIAGRAM 


WRITE 
ENABLE 3-STATE A 


D0 
pata | D! WORD A 
INPUTS | p92 OUTPUT 


03 


WRITE O 


WRITE 1 

WORD B 

; OUTPUT 
READ 1A 


READ OA 


READ 1B 
READ OB 


Vgg= 12 3-STATE B 


LOGIC DIAGRAM 


ENABLE A 


WORD A 
OUTPUT 


4X4 MEMORY 


WORD B 
| OUTPUT 


ENABLE B 
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HCC/HCF40108 


ABSOLUTE MAXIMUM RATING 
Parameter 
-0.5 to +20 


Vpp * | Supply Voltage: HCC Types 
HCF Types -0.5 to +18 V 


CMe Input Voltage -0.5 to Vop + 0.5 
DC Input Current (any one input) 


Total Power Dissipation (per package) 200 mW 

Dissipation per Output Transistor 

for Top = Full Package Temperature Range 100 mW 

Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 


Vi 
Top 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage tothe device This isa stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Symbol | Parameter =| ae 


Vpp Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
vi 
op 


_Vi_| Input Voltage 
T Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
TRUTH TABLE 


Write 
CLOCK | enable 


Read 
1 


A 
S1 


9 


—_ 


S 


{ 
1 

X 

{ 


— 


Word 
1 Out 
Word 
1 = HIGH LEVEL, 0 = LOWLEVEL, X = DON'T CARE, Z = HIGH IMPEDANCE 
S1 and S2 refer to input strates of either 1 or 0 


Peis heb 
DORIBOBG f 
pani = eres 
ml] |= [+]e le be 
eee eee 
a 
me 
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SCHEMATIC DIAGRAM 


ae 

“WALL INPUTS PROTECTED 
BY COS/MOS INPUT 
PROTECTION NEY WORK 


3-~STATE 
303%) ENABLE 


ENABLE 


PIN 12 2Vcc¢ 


‘ 
' 
‘ 
’ 
' 
1 
s 
’ 
’ 
‘ 
’ 
. 
a 
’ 
' 
’ 
t 
' 
‘ 
LJ 
i 
i 
' 
i] 
1 
' 
t 
1 
i] 


1 OETAILOF 
! MEMORY CELL 


bw we we een oe = ew we we ne eee ee ee were we ewe 


DETAIL OF 
3~ STATE OUTPUTS 
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HCC/HCF40108 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditios 
Symbol Parameter 


fet Veo | Tiow* | 25°C | Tac * | 
V) | Min. | 
Quiescent LS eal e 


Current 


= 
> 


ox w |= |B Go |— 
t | COINS oO }n 
oO 21016 Oo |O 


| Min. | 
aos 
10 | | 
| 20 | 
ce ae 
p20.) =... 
| 40 | | 
| so | 
Von | Output High os; ict] 5 |495|  [4o5| | | 4.95 | 
Voltage rotol [<1] 10/995} [995] | [9.95] V 
0/15 <1] 15 [14.95] {14.95} | | 14.95 
Output Low rso{_|<i1/5|  |[oos| | loos] | 
Voltage ‘oo; f<i{1o{| [oos| | [oos/ | 
150, sf <1] 15]  joos| |  |oos| 
Input High | josasi<1{5{35/ [35] | [35 | 
Voltage ne Seika sre aes ¥ 
 WASNSS et) 95-| ta pa aa 
Vii} Input Low | f4as0si<1{s5 |] [15] | [is] | 
Voltage hice hei ioe lo Se ae) OV 
| laasist<i {is} | 4 | | fal] | 
Output o5| 25 | | 5[ 2] |-rel-32] [-tts[ | 
Drive 0/5 48 48 064] |-051| -1 | |-036/ | 
Curren oio| 95 | | to,-16| |-13|-26| |-o9/ | 
o15| 13.5 | | 15|-42| | -34|-68| | -24[ | ma 
os | 25 | [5 [153] |[-ta6|-32/ |-+1[ | 
5; 46 | | 5 |-052| |-o44| 1 |  |-o36] | 
oio| 95 | [to{-13| |[-+1[-26| |-o9] | 
ois; 135 | | 15|-36| |-30|-68| |-24[ | 
Output o5| o4 | | 5 joes] [osi| 1 | [ose] | 
ae Toes (O10) 05: 1 [40.164 as | 26) | Oe.) = 
oi5| 15 | [15|42| |34/68/ [24] | ma 
nce LOS] 04 | | 5 jose} joss] 1 | lose] | 
Types [O10 05 | | 10/13] [it] 26| [oo] 
o15| 15 | [15/36] [30/68| |24/ | 
Input HCC 
aa a ee Om mc 
Current HCF | 45 y inp Hos 
Types 


+ 
i 
on 


+107 


Output 
Leakage 
Current 


JF 

Ke) 
oO 
~” 
[@) 
~ 

wh ~—h., 
foe 
© 
= 
a § 
oF 


co) 
— 
on 
© 
—~ 
—_—, 
on 


a 
O 
Tn 


— 
oi 


+1.0 +1.0 


7.5 


= = 


7 


: BOG 


Any Input 
an = -55 °C for HCC device: -40 °C for HCF device. 

* Tuich = +125 °C for HCC device: +85 °C for HCF device 

The Noise Margin for both "1" and "0" level is: 1V min. with Vpp = 5 V, 2 V min. with Vop = 10 V, 2.5 V min. with Vpp = 15 V 

** Forced output disable 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


Test Conditions 


Symbol Parameter 
tPLH Propagation Delay Time 
tPHL Clock or Write Enable to Q 

Propagation Delay Time 
Read or Write Address to Q 
tPZH 3-State Disable Delay Time 
tPHz 
tez 3-State Display Delay Time 
tpLz 
tTLH Output Transition Time 
tTHL 
tsetup | Setup Time 
Data to Clock tsp) 
Setup Time 
Write Enable to Clock ts(we) 
Setup Time 
Write Address to Clock tswa) 
tr, ts Clock Rise and Fall Time 
thold Hold Time 


Data to Clock tsp) 


Hold Time 
Write Enable to Clock ts(we) 


Hold Time 
Write Address to Clock tsiwa) 


tw Clock Pulse Width 
Clock or Write Enable twict) 


Value 


130 260 

60 120 

50 100 

100 | 200 
15 40 
5 0 -95 
10 0 -35 
0 | -20 
5 250 125 

10 | 100 
15 70 35 
5 250 125 

10 | 100 | 50 


ns 


Clock Pulse Width 
Write Address twwa) 


fot | Maximum Clock Input Frequency 


kyy 
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Output Low (sink) Current Characteristics 


ea 
y 
a 
si 
ia 
e 
ba! 
is 
a 
OV 
: 


. SSE 
ps Woe I aie EN 


nS. SSSR 


Typical Propagation Delay Time vs Load Capa- 
citance (CL or WE to Q) 


0 10 20 30 40 50 60 70 80 C, (pF) 


Typical Dynamic Power Dissipation vs Input Fre- 
quency 


Rot «f=-ER HR 
§ 
(uw) (E=T 


= 
vw. 


’ 10 102 103; (KHz) 


Output High (source) Current Characteristics 


(mA) 


20 


10 


Mes ti tt tt tt 
RNa SERRE 


Typical Transition Time vs Load Capacitance 


G-2007/N 


0 10 20 30 40 50 60 70 60 C, (pF) 
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TIMING DIAGRAM 


twicL) 


TEST CIRCUITS 
Output Enable Delay Times and Waveforms 


PG2 Ses [ee “We 


PULSE GEN 2 


Wa 


TOANY 
OUTPUT 


SOpF 


Q OUTPUTS 
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Power Dissipation and Waveforms 


CL | | | 
PG2 
CL 


PULSE GEN 2 


PULSE GEN | 


Qn AB “™ f “of NN. 
t 
| REPETITIVE WAVEFORMS 


$- 4463 


ao Oey DMN eRwWwn 


o 


Quiescent Device Current. Noise Immunity. 


OUTPUTS 


> 


° 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
vss S- 2079/1 
Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


Voo 
(o) 


en Oa 


(0) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Voo AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR YVss 
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QUAD LOW-TO-HIGH VOLTAGE LEVEL SHIFTER 


a INDEPENDENCE OF POWER SUPPLY SE- 
QUENCE CONSIDERATIONS — Vcc CAN EX- 
CEED Vpp, INPUT SIGNALS CAN EXCEED 
BOTH Vcc AND Vpp 

=» UP AND DOWN LEVEL-SHIFTING CAPA- 
BILITY 

» THREE-STATE OUTPUTS WITH SEPARATE 
ENABLE CONTROLS 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

ae QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

« MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N*’. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40109B (extended temperature range) 
and HCF401098B (intermediate temperature range) 
are monolithic integrated circuits, available in 16- 
lead dual in-line plastic or ceramic package and 
plastic micropackage. The HCC/HCF40109B con- 
tains four low-to-high-voltage level-shifting circuits. 
Each circuit will shift a low-voltage digital-logic input 
signal (A, B, C, D) with logical 1 = Vcc and logical 0 
= Vss to a higher-voltage output signal (E, F, G, H) 
with logical 1 = Vpp and logical O = Vss. The 
HCC/HCF40109B, unlike other low-to-high level- 
shifting circuits, does not require the presence of the 
high-voltage supply (Vpp) before the application of 
either the low-voltage supply (Vcc) or the input sig- 
nals. There are no restrictions on the sequence of 
application of Vpp, Vcc, or the input signals. In ad- 
dition, there are no restrictions on the relative mag- 
nitudes od the supply voltages or input signals within 
the device maximum ratings ; Vcc may exceed Vpp, 
and input signals may exceed Vcc, and Vpp. When 
operated in the mode Vcc Vpp,_ the 
HCC/HCF40109B, will operate as a high-to-low 
level-shifter. The HCC/HCF 40109B also features 
individual three-state output capability. A low level 
on any of the separately enabled three-state output 
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controls produces a high-impedance state in the 
corresponding output. 


hy 


EY F 
(Ceramic Frit Seal Package) 


(Plastic Package) 


(Micro package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40109BF HCF40109BM1 
HCF40109BEY HCF40109BC1 


PIN CONNECTIONS 


Yec Yoo 
ENABLE A ENABLE 0 
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ENABLE C 


1/7 


749 


HCC/HCF40109B 


FUNCTIONAL DIAGRAM 


1 of 4 units 


LEVEL 
SHIFTER 


ABSOLUTE MAXIMUM RATINGS 


HCF Types -— 0.5 to + 18 V 
Input Voltage 
fee say ol DC Input Current (any one input) 
mW 
lat 


Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 


Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage are with respect to Vss (GND) 


RECOMMENDED OPERATING CONDITIONS 
Symbol Parameter Value | Unit | 
Vopb Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 


Top Operating Temperature : HCC Types — 55 to +125 : 
HCF Types - 40 to + 85 


LOGIC DIAGRAM TRUTH TABLE 


Enable 
A, B,C, D/A, B, C, D 


Yoo 


: 


b 
LEVEL 
2(7,9,15 
¥ss LOGIC 0 = LOW (Vss) X = Don't Care. 


0-1 ALL INPUTS PROTECTED BY Vec#! 
COS/MOS PROTECTION NETWORK Vopt16 Z = High Impedance. 
F LOGIC 1 = Vcc at INPUTS and Vpp at OUTPUTS. 
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HCC/HCF40109B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Value 


| Thow* | 25°C | Than 


| Min | Max. | Min. | Typ. | Max. | Min. | Max. 


Test Conditions 


yA 


* 


—_ 


= 


ps] [1] foots | 30 | 


— 
- 
> 

— 


Vcc | Vop 
V) 


g 2 
23 
go 
Li. 
GE 
re) 
5 
rt 
3 O 
T+ 
(sn 
® @ a 
> D 8 
—_— wo 8S 
= = a) 
© to) mo 
= > > > ba ©) 
-~ = ro) = = 2 
5 = — Ro ro) 9 
Of + => - a ~ 5 
Or 2s = a a ee 
55 =e) 2 oOo Qa. = O io 
G6 oF jos |f£ |E Cig 
Ww) 
| + 
x a I J nou 
= oO oO = = 
* * 


<= < 
=) oO oO r - 
9) ald - tlo o 
a ON ae - ai] 3 ~ | 
+ 0 - ilo NS 
= | 
Te) : 
baad Ww) 


= 15V. 


wheel [ee 
BccComGr 


Q 

| $ 

= 

: 4 

rau stlajalsa NT N © o ©o ‘ > 
o C1e1e/;e oo] | op) N a aa = 
ro) O1o;}o/]o | I | 1 1 = 
ols > 

| O82) Sl ols =|Sialeals+iltl- © 

Be rE ld td yd ad ey epepe isi > 

So od 1 & sla i 
ait] i] = as a 
+ + 2 

wt © = 

vt = 7a Kae ho eS S 

lo > 

) ) Te) =) oO qi 
ive) 


ae 
= 
as 
eae 
fe 
Ee 
ae 
= 
= 
eo 
fas 
a 
-_ 
ean 
ane 
= 
ead 
_ 
= 
iL 
Any Input 


The Noise Margin for both "1" and "0" level is : 1V min. with Vop 


™* Forced output disabled. 
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HCC/HCF40109B 


STATIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions 


y oT i ae 
lon, 3-State HCC A 
Leakage juice pA 
Current types | 9/15] 0/15 15 + 1.0 +107} + 1.0 HI 


| Ci | Input Capacitance | | Any input, | | | | ES 5 ||| | 


* TLow = — 55°C for HCC device . — 40°C for HCF device. 
* THigh = + 125°C for HCC device ..+ 85°C for HCF device 

The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2 5V min. with Vpp = 15V. 
™ Forced output disabled. 


a 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tan) = 25°C, C, = SOpF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.38%/°C, all dies rise and fall time = 20ns) 


DD . 


tPHL, Propagation Delay Time ee 
tPLH (data input to output) he eB 
High to Low Level ef 
Low to High Level ra 


irae tea] 
fe 
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3-State Disable Delay Time 
Output High to High Impedance 
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High Impedance to Output High 
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HCC/HCF40109B 
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Shifting Mode 


Parameter 
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High Impedance to Output Low 


Transition Time 


(source) Current Characteristics. 


Output High 


(sink) Current Characteristics. 


Output Low 


Typical High-to-low Propagation Delay Time vs. 


Load Capacitance. 


Typical Transition Timevs. Load Capacitance. 
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HCC/HCF40109B 


Typical Low-to-high Propagation Delay Time vs. Typical Input Switching vs. High-level Supply Volt- 
Load Capacitance. age. 
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TEST CIRCUITS 
Output Enable Delay Times Test Circuit and Waveforms. 


ENABLE 50°% 
INPUT 


PULSE 
GENERATOR 
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TEST CIRCUITS (continued) 


Quiescent Device Current. Input Voltage. 


Ypo=Ycc 


Vin 
(e] 


ww > 
° 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss 


Input Leakage Current. Dynamic Power Dissipation. 


Voo2Ycc 
INPUTS 


vec 
(6) 


apn Oza 


(0) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yop AND Vss.- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 
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DECADE UP-DOWN COUNTER/DECODER/LATCH/DRIVER 


» SEPARATE CLOCK-UP AND CLOCK-DOWN 
LINES 

a CAPABLE OF DRIVING COMMON CATHODE 
LEDS AND OTHER DISPLAYS DIRECTLY 

a» ALLOWS CASCADING WITHOUT ANY EX- 
TERNAL CIRCUITRY 

a MAXIMUM INPUT CURRENT OF 1 pA AT 18 V 
(full package-temperature range) 

a QUIESCENT CURRENT AT 20 V FOR HCC 
DEVICE 

a 5V,10V AND 15 V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100 nA AT 18 V AND 
25 “°C FOR HCC DEVICE 

a 100 % TESTED FOR QUIESCENT CURRENT 

a» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD No. 13 A, "STANDARD 


(Plastic Package) 


SPECIFICATIONS FOR DESCRIPTION OF "B" (Chip Carrier) 
SERIES CMOS DEVICES" 
ORDER CODES : 
DESCRIPTION HCC40110BF HCF40110BEY 
The HCC 40110B (extended temperature range) HCF40110BC1 


and HCF 40110B (intermediate temperature range) 
are monolithic integrated circuits, available in 16- 
lead dual in-line plastic or ceramic package. The 
HCC/HCF 40110B is a dual-clocked up/down 
counter with a special preconditioning circuit that al- 
lows the counter to be clocked, via positive going in- PIN CONNECTIONS 
puts, up or down regardless of that state or timing 
(within 100 ns typ.) of the other clock line. The clock 
signal is fed into the control logic and Johnson 
counter after is preconditioned. The outputs of the 


Johnson counter (which include antilock gating to 7- SEGMENT 

avoid being locked at an illegal state) are fed into a oe 

latch. This data can be fed directly to the decoder ee 
through the latch or can be strobed to hold a par- a g| Outputs 
ticular count while the Johnson counter continues to 

be clocked. The decoder feeds a seven-segment RESET 


bipolar output driver which can source up to 25 mA 
to drive LEDs and other displays such as low-volt- 
age fluorescent and incandescent lamps. A short CARRY 
duration negative-going pulse appears on the BOR- 
ROW output when the count changes from 0 to 9 or 
the CARRY output when the count changes from 9 
to 0. At the other times the BORROW and CARRY 
output are a logic 1. The CARRY and BORROW out- 
puts can be tied directly to the clock-up and clock- 
down lines respectively of another HCC/HCF 
40110B for easy cascading of several counters. 


LATCH ENABLE BORROW 


CLOCK UP 
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HCC/HCF40110B 


FUNCTIONAL DIAGRAM 


CLOCK UP 
SIGNAL 
CLOCK DOWN PRECONDITIONER 
CONTROL ea JOHNSON 
COUNTER 


TOGGLE ENABLE 


LATCH ENABLE DECODER | _) SEGMENT 


QUTPUTS 


ABSOLUTE MAXIMUM RATING 


Vpp * | Supply Voltage: HCC Types -0.5 to +20 
HCF Types -0.5 to +18 
|__| DC Input Current (any one input) mA 
Total Power Dissipation (per package) 200 mw 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 
Top 


Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 
T stg Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability 


* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 


Input Voltage 


Operating Temperature: HCC Types -55 to +125 
HCF Types -40 to +85 
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HCC/HCF40110 


LOGIC DIAGRAMS 
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CLCCK CLOCK GEN. 
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HCC/HCF40110B 


LOGIC DIAGRAM (continued) DISPLAY SEGMENTS 


AS ABOVE 


LATCH SAME --C a 
. ft) 1 2 3 4 5 6 7 8 9 
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re LATCH SAME [—- D 
() AS ABOVE D 


o tt p< Ouptut Low (sink) Current Characterisitcs. 
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TRUTH TABLE 


X 
Goes to 00000 Follows Counter 
(Display = 0 ) 
Inhibited Remains Fixed 
Increments by 1 | Remains Fixed 
Decrement by 1 | Remains Fixed ° 


x=Don'tcare 1 = High State 2 = Low State 
* Typically 100 ns between clock-up and clock-down positive transitions are required to ensure proper counting 
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HCC/HCF40110 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Symbol 
IL 


Parameter Vv; Vo llo| | Vop 
(V) (V) | (WA) 


Quiescent Tost | Ud th UL cs | fool 5 | | 150 

Current |HCC fonof | | t0|| 10 || 004] 10 | | 300] 

Types fons] | [1st [15 | |o0o| 20 | | 600 
‘ozo! | | 20| | 20 | [o4s|100| | 3000) ™ 

us| | tsl| | s |. |oos| 20 | | 150] 

Types O10 | | 10/ | 10| |ooal 40 | | a00| 

ots] || 15| | 15{ | 004| 80 | | 600, 

Von | OutputHigh Los| | [si | | las, [| [| _ 
Voltage rotol | [al || [ossf [| | | Y 

rots] | last || Irassl | | 

ie omnes sol | |s5| loos} | o |oos| | 00s. 
Voltage rool || 10|[oos| | 0 |o05| |oos| VY 

50; || 15; {oos| | 0 [o0s| | 0.05| 

Via | Input High T fosse| [slas| fas| | |[as| | 
Voltage [Ties | twl7, [71 | 17/1 Y 

Tfasasl [ful [ul | [ul _ 

Yi. input cow eee el. ae Was: 
Voltage Tt we tl [wl [sf [| [s[|[s] Y 

[ fisae] til .4«t | tail fe 

Vo. | OutputDive | | [ols| | |  [ass{ | | _ 

Voltage Eh oes ek eae de ld 

OND, ee eel. lh ea lk 
TF fofwl | |  Jeosl | [| | y 

rt tafal | | [east | | | 

I beso ee 

Fh oleae. ee ik. ies s/h | 

Tr | _[wli| | | (wal [|_| 

ff fafl | | [wef | | 

io | Output sac rs foes] lost| 1| lose] | 

sink |, [oto] 05 | | to|16|  [13| 26] lool 
Current rots] 15 | | 1s|42| | aa[es| | e24[ | ma 

cr (05,04 | | 5 los2| foal a | losel 

Types (o10| 05 | |to[13| [11] 26] [ool] 

0/15 15] 36| [30/68] |24| | 

lin, | HCC - 

caren [aoe Janel“ [oe [ [one] faerlaoal [or 

[Gi _[inputCapacitance | | Anyipt | | | |  |si7s| | | pF. 


* Tow = -55 °C for HCC device: -40 °C for HCF device. 
* Tuich = +125 °C for HCC device: +85 °C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Vop = 5 V, 2 V min. with Vpp = 10 V, 2.5 V min. with Vpp = 15 V 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


symbol Parameter 
|] Vo cv) | min. | Typ. | Max. | 


CLOCK UP/CLOCK DOWN 


Pulse Width 


Maximum Frequency 
Carry Pulse Width 


Borrow Pulse Width 


Propagation Delay Time 
Reset to Clock 


TEST CIRCUITS 
Quiescent Device Current. Noise Immunity. 


OUTPUTS 


iH 
ww» 


(e] 
Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S- 2079/1 


$-1992/1 
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TEST CIRCUITS 


Input Leakage Current. 


INPUTS 


Vop 
(@) 


o= 


@) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Yss. CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 


ss 
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HEX "D" — TYPE FLIP-FLOP 


a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a OV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18 V AND 25°C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

=» MEETS ALLREQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


F 
(Plastic Package) (Ceramic Frit Seal Package) 


M1 
(Micro Package) (Plastic Chip Carrier) 


ORDER CODES : 
HCC40174BF HCF40174BM1 
HCF40174BEY HCF40174BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC40174B (extended temperature range) 
and HCF40174B (intermediate temperature range) 
are monolithic integrated circuits available in 16- 
lead dual in-line plastic or ceramic package and 
plastic micro package. 


The HCC/HCF40174B consists of six identical ’D’ - 
type flip-flops having independent DATA inputs. The 
CLOCK and CLEAR inputs are common to all six 
units. Data is transferred to the Q outputs on the 
positive-going transition of the clock pulse. All six 
flip-flops are simultaneously reset by a low level on 
the CLEAR input. 
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HCC/HCF40174B 


FUNCTIONAL DIAGRAM 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types —05to +20 
HCF Types — 0.5 to + 18 


| Unit_| 
V 
fs lin DC Input Current (any one input) 
a for Top = Full Package-temperature Range 100 mw 
Top Operating Temperature : HCC Types ae ee 
HCF Types — 40 to + 85 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec- 
tions of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device 
reliability. 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 


°C 
°C 
°C 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 3 to 18 
HCF Types 3 to 15 


Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 
HCF Types — 40 to + 85 
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LOGIC DIAGRAM (1 of 6 Flip-Flops) 


3(4,611,13.14) 


(pet) ’ 


S-2946 


% ALL INPUTS (TERMS 1,3,4 
6,9,11,1314) PROTECTED BY 
COS/MOS PROTECTION 
NETWORK 


TRUTH TABLE 


= High Level X = Don’t Care 
= Low Level NC = No Change 
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HCC/HCF40174B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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T High” 


Test Conditions Value 

Vo 

(V) 
ot 
(Ole 
15] | 
20{ | 
5| 
fof 
sf 
5| 
ae 
5| | 
of 
oo; | 
50} _ 
46 
aes 
spas 
10] 95 | 
15] 13.5 
5| 04 
| 05 | 
S| 18 
io] os 
15| 15 | 

Any Input 
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@ w 
D o 
© 
= = 
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Current 
HCF 
ter | Input Capacitance a Any Input a 


Quiescent 
Current 
Output Low 
Voltage 


Voltage 


= 15V 


= 10V, 25 V min. with Vop 


5V, 2V min. with Vpp 


— 55°C for HCC device . — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 


The Noise Margin for both "1" and "0" level is -1V min with Vpp 
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HCC/HCF40174B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


vo 0 |. [a 


tPLH Propagation Delay Time | 5 | | 150 | 300 


tPHL Propagation Delay Time | 5 | | 100 | 200 


Clear to Output 


tTHL, Transition Time 


tTLH 


Data Setup Time 


Data Hold Time 
em ee 


Clock Input Pulse Width | § | 1390] 6 || 
Low Love To [oo fo 
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Clock Input Pulse Width | 5 [130] 6 | | 
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Clear Input Pulse Width 
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ee 
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ee es 
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WAVEFORMS 
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Typical Transition Time vs. Load Capacitance. 


Typical Propagation Delay Time (clock to output) vs. 


Load Capacitance. 
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HCC/HCF40174B 


Typical Dynamical Power Dissipation vs. Clock Fre- 


quency. 
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TEST CIRCUITS 


Quiescent Device Current. 
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Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 


SEQUENTIALLY TO BOTH 

Vop AND Vss- CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 
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Input Voltage. 


ViL 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss 


Dynamic Power Dissipation. 


NOTE: PULSE GEN.I= fipy 
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TI SGS-THOMSON 3 HCC/HCF40160B-40161B 
>| | MIGROELECTRONIGS HCC/HCF40162B-40163B 


SYNCHRONOUS PROGRAMMABLE 4-BIT COUNTERS 


40160B - DECADE WITH ASYNCHRONOUS 
CLEAR 

40161B - BINARY WITH ASYNCHRONOUS 
CLEAR 

40162B - DECADE WITH SYNCHRONOUS 
CLEAR 

40163B - BINARY WITH SYNCHRONOUS 
CLEAR 


a INTERNAL LOOK-AHEAD FOR FAST COUNT- 
ING 

a» CARRY OUTPUT FOR CASCADING 

a SYNCHRONOUSLY PROGRAMMABLE 

a LOW-POWER TTL COMPATIBILITY 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

a» INPUT CURRENT OF 100nA AT 18V AND 250C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF B 
SERIES CMOS DEVICES " 


DESCRIPTION 


The HCC40160B, 40161B, 40162B, 40163B (ex- 
tended temperature range) and HCF40160B, 
40161B, 40162B, 40163B (intermediate tempera- 
ture range) are monolithic integrated circuits, avai- 
lable in 16-lead dual in line plastic or ceramic 
package and plastic micropackage. 

HCC/HCF40160B, 40161B, 40162B and 40163B 
are 4-bit synchronous programmable counters. The 
CLEAR function of the HCC/HCF40162B and 
40163B is synchronous and a low on the at the clear 
CLEAR input sets all four outputs low on the next po- 
sitive CLOCK edge. The CLEAR function of the 
HCC/HCF40160B and 40161B is asynchronous 
and a low level at the CLEAR input sets all four out- 
puts low regardless of the state of the CLOCK, 
LOAD or ENABLE inputs. A low level at the LOAD 
input disables the counter and causes the output to 
agree with the set-up data after the next CLOCK 
pulse regardless of the conditions of the ENABLE in- 
puts. The carry look-ahead circuitry provides for 


September 1988 


(Plastic Package) 


a 


M1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC40XXXBF HCF40XXXBEY 
HCF40XXXBC1 


PIN CONNECTIONS 


Vop 

CARRY OUT 
Q, 

Q2 

Qs 

CP 

TE 
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HCC/HCF40160B-40161B-40162-40163 


cascading counter for n-bit synchronour application 
without additional gating. Instrumental in accompili- 
shing this function are two count-enable input and 
a carry output (COUT). Counting is enable when 
both PE and TE inputs are high. The TE input 
is fed forward to enable COUT. This enable output 


ABSOLUTE MAXIMUM RATING 


Input Voltage 


ae a DC Input Current (any one input) 


Total Power Dissipation (per package) 


Dissipation per Output Transistor 
for Top = Full Package Temperature Range 


Operating Temperature: HCC Types 
HCF Types 


DD * 
Vi 
Top 


Parameter Value 


V Supply Voltage: HCC Types -0.5 to +20 V 
HCF Types -0.5 to +18 V 
ow 


Storage Temperature -65 to +150 


produces a positive output pulse with a duration ap- 
proximately equal to the positive portion of the Q1 
output. This positive overflow carry pulse can be 
used to enable successive cascaded stages. Logic 
transitions at the PE or TE inputs may occur when 
the clock is either high or low. 


200 mW 


100 mW 
-55 to +125 i © 
-40 to +85 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltage values are referred to Vss pin voltage 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 


Operating Temperature: HCC Types 


Value 


Input Voltage 


HCF Types 


TRUTH TABLE 


-55 to +125 
-40 to +85 


1 = HIGH LEVEL, 0 = LOW LEVEL, X = DON'T CARE, NC = NO CHANGE 
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LOGIC DIAGRAMS 


HCC40160B/HCC40162B 


HCC/HCF 40162 B 
ASYNCHRONOUS CLEAR 


TOAD PE TE OP 
+ LOAD 70's 100s 30% 


HCC/HCF 40162 8 
SYNCHRONOUS CLEAR 


* LOAD 


+ CLOCK 


: etfs PROTECTED BY V VY 
COS/MOS PROTECTION CARRY 
NCTWORK 140 0 a1 04 130 “out 


Vss 


HCC40161B/HCC40163B 


HCC/HCF 40161 B 
ASYNCHRONOUS CLEAR 


PE Te OP 
* LOAD TOs 1008 30's 
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* CLOCK 
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\) 
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HCC/HCF 40163 B 
SYNCHRONOUS CLEAR 


* LOAD Let | 
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* CLEAR 


Voo 


s INPUTS PROTECTED BY  W Y 
COSs/ MOS PROTECTION CARRY 
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HCC/HCF40160B-40161B-40162-40163 
TIMING DIAGRAMS 
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HCC/HCF40160B-40161B-40162B-40163B 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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TLow = -55 °C for HCC device: -40 °C for HCF device. 


+125 °C for HCC device. +85 °C for HCF device. 


The Noise Margin for both "1" and "0" level is. 1V min. with Vop 


* ‘THIGH 


=15V 


10 V, 2.5 V min. with Vpp 


5 V,2 V min. with Vop = 
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HCC/HCF40160B-40161B-40162-40163 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 
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tPLH Propagation Delay Time 
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thold Hold Time ee ee ee ee 
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ae ee ee 
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Propagation Delay Time (40160B, 40161B) 
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* If more than one unit is cascated in the parallel clocked application, tr should be made less than or equal to the sum of the fixed propagation delay 
at 50 pF and the transition time of the carry output driving stage for the estimated capacitance 
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Clear Removal Time (40162B, 40163B) 


Clear Input Pulse Width Low Level (40160B, 
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HCC/HCF40160B-40161B-40162B-40163B 


Output Low (sink) Current Characteristics 
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Output High (source) Current Characteristics 
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Typical Transition Time vs Load Capacitance 
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HCC/HCF40160B-40161B-40162-40163 


TYPICAL APPLICATIONS 
Detail of Flip-flops For 40160B And 40161B (Asynchronous Clear) 


LC10870 


LC10880 
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HCC/HCF40160B-40161B-40162B-40163B 


Cascading Counter Packages In The Parallel-Clocked Mode 


Cascading Counter Packages In The Ripple-Clocked Mode 
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HCC/HCF40160B-40161B-40162-40163 


TEST CIRCUIT 
Quiescent Device Current. Input Voltage. 


OUTPUTS 


Viv 
oO 


> 
° 
Vit 


NOTE . 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 
Yee AT Yop OR Vos Vs S -1993/4 
$-1992/1 


Input Leakage Current. Dinamic Power Dissipation 


INPUTS 


VoD 
(@) 


oa es 


{e) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH ea8tis 
Vpp AND Vss- CONNECT 

ALL UNUSED INPUTS TO Vss 

EITHER Vpp OR Vss 
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10 TO 4 LINE BCD PRIORITY ENCODER 


a ENCODES 10 LINE TO 4 LINE BCD 

a ACTIVE LOW INPUTS AND OUTPUTS 

a STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERIZATION 

a 100 % TESTED FOR QUIESCENT CURRENT 
AT 20 V 

a 5V, 10V AND 15V PARAMETRIC RATINGS 

=» MAXIMUM INPUT CURREENT OF 1 pAAT 18V 
OVER FULL PACKAGE TEMPERATURE 
RANGE; 100 nA AT 18 V AND 25 °C 

a NOISE MARGIN (FULL PACKAGE TEMPERA- 
TURE RANGE): 1V AT Vpp = 5V, 2V AT 
Vpop = 10V, 2.5V AT Vpp = 15V 


APPLICATIONS: 

» KEYBOARD ENCODING 

» 10 LINE TO BCD ENCODING 
ws RANGE SELECTION 


DESCRIPTION 


The HCC/HCF40147B CMOS encoder features 
priority encoding of the inputs to ensure that only the 
highest order data line is encoded. Ten data input 
lines (0-9) are encoded to four line (8, 4, 2, 1) BCD. 
The highest priority line is line 9. All four output lines 
are logic 1 (VSS) when all input lines are logic 0. All 
inputs and outputs are buffered, and each output 
can drive one TTL Low Power Schottky load. The 
HCC/HCFF40147 is functionally similar to the 
T54/T74LS 147 if pin 15 is tied low. 


The HCC/HCF40147B types are supplied in 16 lead 
plastic or ceramic and plastic micropackage. 
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(Ceramic Package) 


wd 


C1 
(Micro Package) (Chip Carrier) 


ORDER CODES : 
HCC40147BF HCF40147BM1 
HCF40147BEY HCF40147BC1 


PIN CONNECTIONS 
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HCC/HCF40147B 


ABSOLUTE MAXIMUM RATING 
Symbol| Parameter =| Value | niit 
V Supply Voltage: HCC Types -0.5 to +20 V 
HCF Types -0.5 to +18 V 


DD * 
V, Input Voltage -0.5 to Von + 0.5 
Top 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mW 


Operating Temperature: HCC Types -55 to +125 °C 
HCF Types -40 to +85 °C 
Storage Temperature -65 to +150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification Is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 

* All voltage values are referred to Vss pin voltage 


|__| DC Input Current (any one input) mA 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Vpp Supply Voltage: HCC Types 3 to 18 V 
HCF Types 3 to 15 V 

Input Voltage 
Top ‘. i & 
°C 


Operating Temperature’ HCC Types -55 to +125 
HCF Types -40 to +85 


TRUTH TABLE 


ae 


0 = High Level, 1 = Low Level, X = Don’t Care 
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HCC/HCF40147B 


LOGIC DIAGRAM 
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INPUTS PROTECTED BY 
COS/MOS PROTECTION NETWORK 
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HCC/HCF40147B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Value 
Symbol/ Parameter |, lol | Yap 
| ja) 


Max. 
ee te ee 
caren’ neo fool To fe [Toe 2 | 0 


Output High , 
ia = = == = 
‘oi5| ssf <1 | 15 | 1495 14.95 95) 
Output Low [so] = j<t|5 | [oos] | | 0.05) 
Voltage iso) er hs | [oss | 
45/0] 15 0.05 
Se eee 
Voltage Pe te et 
| (1513.5) <1| 15 
Input Low | | 4505 |<1| 5 
Voltage | | on _|<1| 10 
_ 138015 <1 | 18. 
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Current 
o15| 135 | | 15 | -42 3. 
HCF fas “as [Ts [ose] Foutl 1 [ose| 


ee ta 
o15| 135 | | 15 | -36 3.0 | -6.8 i 


Output — iigg [05 04 | | 5 foes] [ost] 1 | joss] 

si letra ae 
ons[ 15 | [15/42] | 34 | 63 2.4 mA 
oso | {8 ose} | 0. | [ose] 


HCF 
Types 


wos | Tiles] (elas! foot 


0/15 15 3.0 | 68 2.4 
Input Leakage ral a 1 amet So ea 1 _ 


pA 
Current | | 40.3 | ce +1 +105 | | 40.3 3 | ttt | pa | 
Any Input eee 


* TLow = -55 °C for HCC device -40 °C for HCF device 
* Tuich = +125 °C for HCC device +85 °C for HCF device 
The Noise Margin for both "1" and "0" level is 1V min with Vop = 5 V, 2 V min with Vpp = 10 V, 2.5 V min with Vpp = 15 V 


Any Input 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns) 


0 07 min [ Typ. [Max 
eh aa 


Propagation Delay Time 450 


5s) 
In Phase Output | to | | 200 | 400 
| 1s | | 150 | 300 | 


Propagation Delay Time 
Out of Phase Output 


Transition Time 


Input Capacitance 


Typical Output Low (source) Current Charac- Minimum Output Low (source) Current Charac- 
teristics teristics 
lo G-2336 ; 
ace Ege in 
ei Let 


8 
i 
|_| 
Kins © FC 
| | | TTT 
elas 
eS ER 
Beak 
peg te lea a ela 


ll 


EUREES 


ase 
| im 
17 
| | tA 
B/a 
7/48 
PS 
‘4468 


Typical Minimum Output High (Source) Current Charac- 
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HCC/HCF40147B 


Propagation Delay Time vs Load Capacitance Tipical Transition Time vs Load Capacitance 
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TEST CIRCUITS 


Quiescent Device Current. Noise Immunity. 


Yoo 
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INPUTS OUTPUTS 
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Input Leakage Current. Dynamic Power Dissipation Test Circuit 


INPUTS 


VoD 
(eo) 


ae Oe 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Vop AND Vss- CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vpp OR Vss 


S-1994/2 
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4-BIT ARITHMETIC LOGIC UNIT 


» FULL LOOK-AHEAD CARRY FOR SPEED 
OPERATIONS ON LONG WORDS 

a GENERATES 16 LOGIC FUNCTIONS OF TWO 
BOOLEAN VARIABLES 

» GENERATES 16 ARITHMETIC FUNCTIONS 
OF TWO 4-BIT BINARY WORDS 

» A=B COMPARATOR OUTPUT AVAILABLE 

a RIPPLE-CARRY INPUT AND OUTPUT AVAIL- 
ABLE 

a» TYPICAL ADDITION TIME 200ns @ Vpp = 10V 

» STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a» QUIESCENT CURRENT AT 20V FOR HCC 
DEVICE 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a» 100% TESTED FOR QUIESCENT CURRENT 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40181B (extended temperature range) 
and HCF40181B (intermediate temperature range) 
are monolithic integrated circuits, available in 24- 
lead dual in-line plastic or ceramic package and 
plastic micro package. The HCC/HCF40181B is a 
low-power four-bit parallel arithmetic logic unit 
(ALU) capable of providing 16 binary arithmetic 
operations on two four-bit words and 16 logical func- 
tions of two Boolean variables. The mode control 
input M selects logical (M = High) or arithmetic (M = 
Low) operation. The four select inputs (SO, S1, S2, 
and S3) select the desired logical or arithmetic func- 
tions, which include AND, OR, NAND, NOR, and ex- 
clusive-OR and-NOR in the logical mode, and 
addition, subtraction, decrement, left-shift and 
straight transfer in the arithmetic mode, according to 
the truth table. The HCC/HCF40181B operation 
may be interpreted with either active-low or active- 
high data at the A and B word inputs and the function 
outputs F, by using the appropriate truth table. The 
HCC/HCF40181B contains logic for full look-ahead 
carry operation for fast carry generation using the 
carry-generate and carry-propagate outputs G and 
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(Plastic Package) (Ceramic Frit Seal Package) 


M1 
(Micro Package) 
ORDER CODES : 


HCC40181BF HCF40181BEY 
HCF40181BM1 


PIN CONNECTIONS 
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HCC/HCF40181B 


P for the four bits of the HCC/HCF40181B. Use of 
the HCC/HCF40182B look-ahead carry generator 
in conjunction with multiple HCC/HCF40181 B’s per- 
mits high-speed arithmetic operations on long 
words. A ripple carry output Cn +4 is available for use 
in systems where speed is not of primary impor- 
tance. Also included in the HCC/HCF40181B is a 
comparator output A = B, which assumes a high 


FUNCTIONAL DIAGRAM 
Active-low Data. 


FUNCTION SELECT 
INPUTS 


OUTPUT 
FUNCTION 


COMPARE 
OUTPUT 


RIPPLE 
CARRY 
OUTPUT 


LOOK 
AHEAD 
CARRY 


eee OUTPUTS 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types 
HCF Types 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


nie DC Input Current (any one input) 


Input Voltage — 0.5 to Vpp + 0.5 f ov | 


Operating Temperature : HCC Types 
HCF Types 


Storage Temperature — 65 to + 150 ° 


level whenever the two four-bit input words A and B 
are equal and the device is in the subtract mode. In 
addition, relative magnitude information may be 
derived from the carry-in input Cn and ripple carry- 
out output Cn + 4 by placing the unit in the subtract 
mode and externally decoding using the information 
in table Il. The HCC/HCF40181B is similar to in- 
dustry types MC 14581 and 74181. 


Active-high Data. 


FUNCTION SELECT 
INPUTS 


OUTPUT 
FUNCTION 


COMPARE 
OUTPUT 


RIPPLE 
CARRY 
OUTPUT 


LOOK 
AHEAD 
CARRY 


CONTROL QUTPUTS 


Yop= 24 
Vog= 12 


— 55 to +125 
— 40 to + 85 


200 mW 

100 mW 
°C 
°C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltages are with respect to Vss (GND) 
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HCC/HCF40181B 


RECOMMENDED OPERATING CONDITIONS 


Symbol| Parameter | tue |nit 
Vpp Supply Voltage : HCC Types 3 to 18 V 
HCF Types 3 to 15 V 
Input Voltage 
Top Operating Temperature : HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
TRUTH TABLES 
Table 1. 


Function 
Select 


Inputs/Outputs Active Low Inputs/Outputs Active High 


Logic Arithmetic* Logic Arithmetic* 
Function Function Function Function 
(M=L, Cy =L) M=L, C, =H 


( ) 


Logic 1 


|B | AB pus (A+B) | BL 


AB plus A (A + B) plus A 


* Expressed as two’s complement. For arithmetic function with C, in the opposite state, the resulting function is as show plus 1. 


1 = HIGH LEVEL. 
0 = LOW LEVEL. 


> 
+ 
wl 
> 
+ 
wl 
> 
ol 
> 
wl 
3. 
5 
c 
7) 
oh 


Table 2 : Magnitude Comparison. 


Active-high Data Active-low Data 


Ce Se | eee | 
Cy + 4 


ee oe or 


1 = HIGH LEVEL 
= LOW LEVEL 
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LOGIC DIAGRAM Active-low Data 
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ls 


MICROELECTROMICS 


STA SGS-THOMSON 


4/8 


794 


HCC/HCF40181B 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions Value 
Parameter 


Vi lol |Voo|_Trow’ | 25°C | Thigh” _ 
v A) | ©) [in. [Max. [ Min. [Typ. [Max.[ Min. [Max.| 
Quiescent | 150 


Vo 
(V) 
Quiese forse Be 00a 5 


oO 
= 
ol 


HCF 
Types 


©O;2/S 
wat | awk 
Atalo 


on 
on 


4 
<3 
oo 
nn 
o1o;oO 
~ ~~ ~~ 
mp/o;—a 
Nn —. and, 
o;n!|]o 
oh 
—_ek 
A 3 
oO (a) 
oO1ro!]o 
oO;1o!]o 
o;r/] A 


ECan 
Vow | Output Fig ifs jas| [asst 
ono] [<1] 10 [ees] [oes] | [ess] 
<1 [45 [1405] [1495] | [1405] 
Yau) Output Low Tits | [oof [loos] [aos 
votage <1 [ao[ [oos[ [| [oos| [00s 
ref 45 | 00s [| | o05 | [00s 
ve | imoutrigh | _[oswst<r|s|as| |es| | [es] 
votage Pie ferpet Pet te 
[frenasfer Pista [| fpf 
ve [imuttow | [asosf<r[s| [1s] | [ts] [as 
vote = [| on [erpo] [a] | |s] [sa] v 
[fesns[<rfis{ [«] | [+«[ [« 
ai ws| 25 | [s|-2| [-16|-a2} Pras 
Dive luce [os] 46 | | 5 Food Posi -1| Fosd 
Types| ono] 5 | [10 |-16| |-13|-26| [09] 
ons] 135 | | 15 [-42|__|-sa[-e8| [-e4l | 
vs| 25 | | s brs rao} [-14] 
wor [ors 46 | | 5 Posa [oad -1 | bose) 
Types|ono| 95 | [10 |-19) |-11|-26| |-o9[ 
ons] 135 | [15 [-36| |-a0|-ee| |-24| 
in | Ouimt | [ors ca [| s foo] os 1 | [ose[ 
sink [HEC Toro] os | | 1o| 16] [19] 26[ [oo] 
ons 15 | [s[42{ [aales| [2a] |, 
[os] o« | fous 1 | [ose [| 
HOF Toro] os | [ro] 13] [11 ]e6| [oo] 
fons[ 15 | [is]ae| | so]ee| [ea] _ 


Leakage 
Current 


lin, | HCC 
s fo] feos] few] | 
Any Input pA 
is| [sos] fero#fnos| [or 


| Ci_| inputCapacitance] | anyinput | | | | | P75 || OP 


* Trow = — 55°C for HCC device : — 40°C for HCF device. 
* THigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min with Vop = 10V, 2.5V min with Vop = 15V. 
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HCC/HCF40181B 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tam, = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Propagation Delay Time 
A or B to F (logic mode) 
Aor BtoGorP 


Aor B to F, 
Cyoi4,0rA=B 


Transition Time 


Delay Times | Inputs | Outputs | toVss | toVoo 


SUMw toA=B 
SUMin to SUMourt 
(logic mode) 


“ ADD Mode . SO, S3 = Von ; S1, S2 = Vss SUBTRACT Mode - SO, S3 = Vss , S1, S2 = Von. 
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ro) 
= O 
SS stoke’ e 
v S AEE \ a P| <= 
> S o rt IN | TTT Ll o 
gH 
ro} | oa MA 
O Pee ee TR Se Pt -\ © 
Oo Bee Rass Vee \ 
2 © ‘4 Bees 9 
er Al | \| | 
re} Fa B 
= a 
fo] 
® B vt 
n £ | Oo 
- Bi = 
Cc 
ie) & 
— 
Oo ae ° 
= ane 
= an 
oo oe 
oF eif2 2828988389228 «0 
cS) : 
a 
-_ 


Output High (Source) Current Characteristics. 


o Rett i= 


ARN Gelli 


at SN 
Mtr tt 5688.6. Cat ttt 
C000 ee 1 Od 
1100 Ss OAL NI 


MO TTR STN TT 


PSS “y 


80 C, (pF) 


60 


oN 


20 


40 
Typical Dynamic Power Dissipation vs. Input Fre- 


Typical Propagation Delay Time vs. Load Capacit- 
quency. 


Output Low (sink) Current Characteristics. 
ance (for A or B to F, logic mode). 


7/8 
797 


MICROELECTRONICS 


ky SGS-THOMSON 


HCC/HCF40181B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


INPUTS OUTPUTS 


ViH 
> 


fo} 
Vit 


NOTE 
TEST ANY COMBINATION 
OF : INPUTS 
Vss S- 2079/1 


S-1992/1 


Input Leakage Current. Dynamic Power Dissipation. 


INPUT 
FREQUENCY 
TIN 


| 


INPUTS 


Voo 


> 


Vss 


owrnonawn & Ww NY 


NOTE: MEASURE INPUTS 

SEQUENTIALLY TO BOTH $-1994/2 
Yoo AND Vss- CONNECT 

ALL UNUSED INPUTS TO Vss 

EITHER Vop OR Vs 


TEST CONDITIONS: 

AO, Al, A2, A3,S0, $3,M,C, =Vob 

BO, B1,82,83 =fin $1,S2="SS 

(ALL OUTPUTS SWITCHING EXCEPT G) 
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LOOK-AHEAD CARRY GENERATOR 


e GENERATES HIGH-SPEED CARRY ACROSS 
FOUR ADDERS OF ADDER GROUPS 

» HIGH-SPEED OPERATIONAL : text = tPLH = 
100ns (typ.) @ Vpp = 10V 

a CASCADABLE FOR FAST CARRIES OVER N 
BITS 

» DESIGNED FOR USE WITH HCC/HCF40181B EY 
ALU (Plastic Package) (Ceramic Frit Seal Package) 

a STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 


= QUIESCENT CURRENT SPECIFIED AT 20V sil oS 
FOR HCC DEVICE 
M1 C1 


a 5V, 10V, AND 15V PARAMETRIC RATINGS 


a INPUT CURRENT OF 100nA AT 18V AND 25°C (Micro Package) (Plastic Chip Carrier) 
FOR HCC DEVICE : 

= 100% TESTED FOR QUIESCENT CURRENT ecu eeaet CERO 

a MEETS ALL REQUIREMENTS OF JEDEC TEN- HCF40182BEY HCF40182BC1 
TATIVE STANDARD N° 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


The HCC40182B (extended temperature range) 
and HCF40182B (intermediate temperature range) 
are monolithic integrated circuits, available in 16-le- 
ad dual in-line plastic or ceramic package and pla- 
stic micro package. The HCC/HCF40182B is a 
high-speed look-ahead carry generator capable of 
anticipating a carry across four binary adders or 
groups of adders. The HCC/HCF40182B is casca- 
dable to perform full look-ahead across n-bit adders. 
Carry, propagate-carry, and generate-carry fun- 
ctions are provided as enumerated in the terminal 
designation below. The HCC/HCF40182B, when 
used in conjunction with the HCC/HCF40181B ari- 
thmetic logic unit (ALU), provides full high-speed lo- 
ok-ahead carry capability for up to n-bit words. Each 
HCC/HCF40182B generates the look-ahead (anti- 
cipated carry) across a group of four ALU’s. In ad- 
dition, other HCC/HCF40182B’s may be emplayed 
to anticipate the carry across sections of four look- 
ahead blocks up to n-bits. Carry inputs and outputs 
of the HCC/HCF40181B are active-high logic, and 
carry-generate (G) and carry-propagate (P) outputs 
are active low. Therefore the inputs and outputs of 
the HCC/HCF40182B are compatible. The 
HCC/HCF40182B is similar to industry type 
MC1 4582. 


June 1989 1/7 


HCC/HCF40182B 


FUNCTIONAL DIAGRAM 


TERMINAL DESIGNATIONS TABLE 


GO, Gi, G2, G3 3,1,14,5 Active-low Carry-generate Inputs 
Po, P1, P2, P3 4,2, 15, 6 Active-low Carry-propagate Inputs 


Cn+x, Cray, 12, 11,9 Active-high Carry Outputs 
Ch +Z 


Active-low Group Carry-generate Output 
Active-low Group Carry-propagate Output 


HCF Types — 0.5 to + 18 
mA 


Total Power Dissipation (per package) 200 
100 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types — 55 to + 125 

HCF Types — 40 to + 85 


Storage Temperature — 65 to + 150 °C 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltages are with respect to Vss (GND). 
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HCC/HCF40182B 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


| Value unit 
Supply Voltage : HCC Types 


3 to 18 
HCF Types 3 to 15 


Input Voltage | toon =| 
Top Operating Temperature : HCC Types -— 55 to + 125 
HCF Types — 40 to + 85 


LOGIC DIAGRAM 
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Logic Equations : 

Cn+X=G0+P0OuCn 
Chiy=G1+P1¢GO0+P1¢P0eC, 

Ca. z=G2+P2eG1+P2eP1e¢GO0+P2eP1e¢P0eC, 
G = G3 + P3 e G2 + P3 e P2 e G1 + P3 e P2 e Pi e GO 
P =P3¢P2e¢P1 PO 


wk 


| o3oe8! oO 


8 


ol 


nk —% 


VoD 


as 


% ALL INPUTS ARE PROTECTED BY A 


COS/MOS PROTECTION NETWORK 
VWss 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 
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Parameter 
Quiescent 
Output High 
Output Low 
Input High 


Voltage 


Vit Input Low 
Voltage 


Voltage 


Vin 


Li 


® 


Input a 


* Ttow = — 55°C for HCC device : — 40°C for HCF device. 


* THigh = + 125°C for HCC device : + 85°C for HCF device. 


= 15V. 


= 10V, 2.5V min. with Vop 


5V, 2V min with Voo 


The Noise Margin for both "1" and "0" level is : 1V min. with Voo 
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20ns) 


HCC/HCF40182B 


25°C, C, = 50pF, R, = 200kQ, 


typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb 


lA 


“Yos (Vv) 
G-2007/ 
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Output High (source) Current Characteristics. 
Typical Transition Time vs. Load Capacitance. 


Test Conditions 
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Parameter 


FENCE 
pt tT INNO 
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Cn to Carry Outs 
Transition Time 
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Output Low (sink) Current uae 

6 
Typical Propagation Delay Time (P, G In to P, 
Out and Carry-outs) vs. Load meer ee 
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Typical Dynamic Power Dissipation vs. Input Fre- 
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TYPICAL APPLICATIONS 
16-BIT TWO-LEVEL LOOK-AHEAD ALU 


(4) HCC -HCF40181B 


HCC -HCF 40162 B 


LOOK- AHEAO 
OUTPUTS 


64-BIT FULL CARRY LOOK-AHEAD ALU IN 3 LEVELS 


(16) HCCIHCF 401618 


HCC) HCF 601828 


HCC] HCF 40182 @ 
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TYPICAL APPLICATIONS (continued) 
COMBINED TWO-LEVEL LOOK-AHEAD AND RIPPLE-CARRY ALU 


HCC] HCF 401818 


HCC/HCF40182B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Yss 


$-1992/1 


Input Leakage Current. Dynamic Power Dissipation. 


INPUTS 


Voo 


ae Os 


Ce) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vpp AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vsg5 
EITHER Vopp OR Vss 


$-1994/2 
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OUTPUTS 
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HCC/HCF40192B 
HCC/HCF40193B 


PRESETTABLE UP/DOWN COUNTERS (DUAL CLOCK 
WITH RESET) 40192B — BCD TYPE 40193B — BINARY TYPE 


a INDIVIDUAL CLOCK LINES FOR COUNTING 
UP OR COUNTING DOWN 

a» SYNCHRONOUS HIGH-SPEED CARRY AND 
BORROW PROPAGATION DELAYS FOR CAS- 
CADING 

» ASYNCHRONOUS RESET AND PRESET 
CAPABILITY 

a» MEDIUM-SPEED OPERATION - fc. = 8MHz 
(typ.) @ 10V 

a STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a OV, 10V, AND 15V PARAMETRIC RATINGS 

a INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

a 100% TESTED FOR QUIESCENT CURRENT 

s MEETS ALL REQUIREMENTS OF JEDEC TEN- 
TATIVE STANDARD N° 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40192B, HCC40193B, (extended 
temperature range) and the HCF40192B, 
HCF40193B (intermediate temperature range) are 
monolithic integrated circuits, available in 16-lead 
dual in-line plastic or ceramic package and platic 
micro package. The HCC/HCF40192B Presettable 
BCD Up/Down Counter and the HCC/HCF40193B 
Presettable Binary Up/Down Counter each consist 
of 4 synchronously clocked, gated "D" type flip-flops 
connected as a counter. The inputs consist of 4 in- 
dividual jam lines, a PRESET ENABLE control, in- 
dividual CLOCK UP and CLOCK DOWN signals 
and a master RESET. Four buffered Q signal out- 
puts as well as CARRY and BORROW outputs for 
multiple-stage counting schemes are provided. The 
counter is cleared so that all outputs are in a low 
state by a high on the RESET line. A RESET is ac- 
complished asynchronously with the clock. Each 
output is individually programmable asynchronous- 
ly with the clock to_the level on the corresponding 
jam input when the PRESET ENABLE control is low. 
The counter counts up one count on the positive 
clock edge of the CLOCK UP signal provided the 
CLOCK DOWN line is high. The counter counts 
down one count on the positive clock edge of the 
CLOCK DOWN signal provided the CLOCK UP line 
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(Plastic Package) 


(Ceramic Frit Seal Package) 


(Chip Carrier) (Plastic Chip Carrier) 


ORDER CODES : 
HCC401XXBF HCF401XXBM1 
HCF401XXBEY HCF401XXBC1 


PIN CONNECTIONS 


Voo 

ap) 

RESET 

CLOCK DOWN BORROW 
CLOCK UP CARRY 


Q3 11 PRESET ENABLE 


10 J3 
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HCC/HCF40192B/193B 


is high. The CARRY and BORROW signals are high 
when the counter is counting up or down. The 
CARRY signal goes low one-half clock cycle after 
the counter reaches its maximum count in the count- 
up mode. The BORROW signal goes low one-half 
clock cycle after the counter reaches its minimum 


FUNCTIONAL DIAGRAM 


CLOCK UP 


CLOCK DOWN 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage :HCC Types 
HCF Types 


Total Power Dissipation (per package) 


Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Operating Temperature : HCC Types 
HCF Types 


i Slee DC Input Current (any one input) 


Symbol 


Vop" 
Input Voltage 0.5 to Vp + 0.5 
Top 


count in the count-down mode. Cascading of multi- 
ple packages is easily accomplished without the 


need for additional external circuitry by tying the 


BORROW and CARRY outputs to the CLOCK 
DOWN and CLOCK UP inputs, respectively, of the 
succeeding package. 


| Unit 
- 0.5 to + 20 V 


100 
— 55 to + 125 °C 
— 40 to + 85 °C 


Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 


* All voltages are with respect to Vss (GND). 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 3 to 18 V 
3 to 15 V 


Vpp 
HCF Types 
Input Voltage 


Operating Temperature : HCC Types — 55 to + 125 : 
— 40 to + 85 


HCF Types 
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LOGIC DIAGRAMS 
40192B (BCD). 


KA. WPUTS PROTECTED BY 
COS /MOS PROTECTION 


40193B (Binary). 


Bat MPUTS PROTECTED BY 
COS/MOS PROTECTION NE 
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TIMING DIAGRAMS 
40192B (BCD). 


40193B (Binary). 
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Internal Logic of Flip-flop. 
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TRUTH TABLE 


Count Up 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Test Conditions 


Symbol 


a 


Quiescent 


” Y 

og og o Qo ud |Q Blu g 

on Os > O = oO. S Oo alo 8 
Paria He e | ge | Se Faee). 


CANIS EEASA EHO 


5 re 1 
al el eel el Oa ne OO el Oe OO el Oe Oe el 
Vi Vi Vivyi_ vi vyiEviv 
<= 


oe) Ww 
ay a 
sl Fd os ed BS ll 


HCF device 


Any Input 


citance 
55°C for HCC device — 40°C for HCF device 


Output Low 


Voltage 
Input High 
Voltage 
Input Low 


Voltage 
= + 125°C for HCC device + 85°C for 


The Noise Margin for both "1" and "0" level is 1V min with Vpp = 5V, 2V min with Vpp = 10V, 2.5V min with Vpp = 15V 


VoL 
Vin 
Vit 
Input Capa 


TLow 
* Thigh 


MICROELECTRONICS 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R_ = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Symbol | Parameter 


| __ Parameter | —Test Conione Voo 
tPHL, Propagation Delay Time 
teLy Clock Up or Clock Down to Q 
Reset to Q 
_ So 


Clock Up to Carry 
Clock Down to Borrow 


Reset or PR to Borrow or Carry ee 


< 


—_ | — ee 
o1}O a1 | © = 
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© 
— | | WD 
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— — | NO 
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Transition Time 


Removal Time 

Reset or PE 

Clock Input Pulse Width 
Reset 
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Clock Input Rise or Fall Time 
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* The time required for Reset or Preset Enable control to be removed before clocking (see timing diagram). 


Maximum Clock Input Frequency 
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Timing Diagram Defining trem. 


#HRESET OR PRESET ENABLE REMOVAL TIME 


Output Low (sink) Current Characteristics. Output high (source) Current Characteristics. 


(mA) 


20 


10 


0 


Typical Transition Time vs. Load Capacitance. Typical Propagation Delay Time vs. Load 
Capacitance. 
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Typical Dynamic Power Dissipation. 


P, ot 


(uW) 


10° 


10° 


on 
SS 


TYPICAL APPLICATION 
CASCADED COUNTER PACKAGES 


CLOCK UP HCC/HCF 40192B CARRY. <_< GT OSEUP HCC/HCF 40192B 
or A elas or 


CLOCK DOWN HCC/HCF 40193B HCC [HCF 40193B 


TEST CIRCUITS 


Quiescent Device Current. Input Voltage. 


OUTPUTS 


Vit 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
Vss S-2079/1 


Vss 
$-1992/1 
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TEST CIRCUITS (continued) 


Input Leakage Current. Dynamic Power Dissipation. 


—_ 


INPUTS 


a 
Voo 
Oo, 


Sa Cag 


(eo) 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


2 
3 
4 
5 
6 
7 
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4x 4MULTIPORT REGISTER 


» FOUR 4-BIT REGISTERS 

s ONE INPUT AND TWO OUTPUT BUSES 

a» UNLIMITED EXPANSION IN BIT AND WORD 
DIRECTIONS 

a» DATA LINES HAVE LATCHED INPUTS 

a 3-STATE OUTPUTS 

a SEPARATE CONTROL OF EACH BUS, AL- 
LOWING SIMULTANEOUS INDEPENDENT 
READING OF ANY OF FOUR REGISTERS ON 


(Plastic Package) (Ceramic Frit Seal Package) 


BUS A AND BUS B AND INDEPENDENT WRIT- ; 
ING INTO ANY OF THE FOUR REGISTERS eal 
» 401088 IS PIN-COMPATIBLE WITH _IN- 
DUSTRY TYPE MC14580 | 
= STANDARDIZED, SYMMETRICAL OUTPUT ve ee 4 
CHARACTERISTICS 
= QUIESCENT CURRENT SPECIFIED AT 20V ORDER CODES : 
FOR HCC DEVICE HCC40208BF  HCF40208BEY 
= 5V, 10V, AND 15V PARAMETRIC RATINGS HCF40208BM1 


= INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

= 100% TESTED FOR QUIESCENT CURRENT 

» MEETS ALL REQUIREMENTS OF JEDEC TEN- PIN CONNECTIONS 
TATIVE STANDARD N’ 13A, "STANDARD SPE- 
CIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


DESCRIPTION 


The HCC40208B (extended temperature range) and 
HCF40208B (intermediate temperature range) are 3-STATE 8 
monolithic integrated circuits, available in 24-lead dual 
in-line plastic or ceramic package and plastic micro 
package. The HCC/HCF40208B is a 4 x 4 multiport _ 
register containing four 4-bit registers, write address Q3A 02 
decoder, two separate read address decoders, and WRITE 0 03 
two 3-state output buses. When the ENABLE input WRITE 1 

is low, the corresponding output bus is switched, inde- 
pendently of the clock to a high-impedance state. The 
high-impedance third state provides the outputs with READ 08 READ IA 
the capability of being connected to the bus lines in a Ys READOA 
bus-organized system without the need for interface or 
pull-up components. When the WRITE ENABLE input 
is high, all data input lines are latched on the positive 
transition of the CLOCK and the data is entered into the 
word selected by the write address lines. When WRITE 
ENABLE is low, the CLOCK is inhibited and no new 
data is entered. In either case, the contents of any word 
may be accessed via the read address lines inde- 
pendent of the state of the CLOCK input. 


DO 


READ 18 


June 1989 1/9 


817 


HCC/HCF40208B 


FUNCTIONAL DIAGRAM 


DATA WORD A 
INPUTS OUTPUT 


WRITE 0 


WRITE } 
WORD B 
OUTPUT 
READ 1A 


READ OA 


READ 1B 
READ OB 
§-4455 
Ypp= 24 
Vee" CLOCK 3-STATE B 


ABSOLUTE MAXIMUM RATINGS 


symbol] Parameter =| te 
Vpp* V 
V 
V; V 
|__| DC Input Current (any one input) 
HCF Types ~ 40 to + 85 °C 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 


Supply Voltage :HCC Types — 0.5 to + 20 
HCF Types -— 0.5 to + 18 

Ce! Input Voltage — 0.5 to Vpp + 0.5 Low 

Total Power Dissipation (per package) 200 mW 

Dissipation per Output Transistor 

for Top = Full Package-temperature Range 100 mW 

Operating Temperature :HCC Types — 55 to +125 °C 
Storage Temperature — 65 to + 150 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This ts a stress 
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
* All voltages are with respect to Vss (GND) 


RECOMMENDED OPERATING CONDITIONS 


Vop Supply Voltage : HCC Types 
HCF Types 3 to 15 


Input Voltage 


Operating Temperature :HCC Types 
HCF Types 
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SCHEMATIC DIAGRAM 


3-STATE 
303%, ENASLE 
i] 
228 ENABLE 
21080 3 STATE 


“aL INPUTS PROTECTED 
BY COS/MOS INPUT 
PROTECTION NET WORK 
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OETAIt OF 
3- STATE OUTPUTS 
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LOGIC DIAGRAM 


TIMING DIAGRAM 
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ENABLE B 


WORD A 
OUTPUT 


WORD B 
OUTPUT 
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TRUTH TABLE 


Write Read|Read|ReadiRead ae meres 
ee 1A | OA | 1B ne 


| si_| s2 | st | sz | si_ 


pepe or 


a ee ete et eee 
re larel ele | © 1% ieee) oe) ee 
Word 0 Out 
Word 0 
1 Not Word 1 
efetedefep de Altered Ste 
ee eee ee 
1 = HIGH LEVEL, 0 = LOW LEVEL, ON’T CARE, Z = HIGH IMPEDANCE. 


Px |x |x}txixitxtxtxtoo | o | x | zi] z 
| Ls Pe Pa 
Out Out 
Ee 
$1 and S2 refer to input strates of either 1 or au. 


STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


“est Conditions. 
Parameter 


Quiescent 
Current 


S|9|° 
OlO!|o 
CO;h ns 


fo) 


So 
Oo 
4 


Output High 
Voltage 
Output Low 
Voltage 


Input High 
Voltage 


Input Low 
Voltage Ot 
3.5/1.5| < a 


lou Output 
Drive 
Current 


oO 
uo 
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—_, 
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I 
a 
uo 
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0/15 
* Tow = — 55°C for HCC device : — 40°C for HCF device. 
* Thigh = + 125°C for HCC device : + 85°C for HCF device. 
The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vop = 10V, 2.5V min. with Vop = 15V. 
** Forced output disable. 
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STATIC ELECTRICAL CHARACTERISTICS (continued) 


prs] owner [TH [Oh ce 
Symbol} Parameter Vop 
(V) | (VY) | A) | () | Min. | Max. | Min. | Typ. [Max.| Min. |Max. | 
lo. | Output fos} o4 | | 5 [oes] fosi| 1 {| ose] | 
Sink loo] o5 | [io{i16 | [is [26] oo] | 
Current fois] 15 | [i5[42] [34{es] [24] | 
fovs/; 04 | | 5 jose] [oa] 1 | lose] | 
foo} 05 | | 10113] of aij 26] foo | 
i ie ae Es Ee ee ae eS ee 


n 
—_—h 
= 
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N91 IV lo/S 
ae a | > o 
I+ 
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ou 
wla|Slaojia|o 
O}/=|P[aR]o/F 

I+ 

he 
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oi 


ca eA 
Leakage 
Current Any Input 

0/15 15 

loHslot** 3-State HCC 0/18 0/18 pf te] +04 
Output Types oe ee 
Leakage |HCF 
Garant Types 0/15} 0/15 fa 15 - 

Input Capacitance| | Any Input | | 


* Tow = — 55°C for HCC device : — 40°C for HCF device. 

* Thigh = + 125°C for HCC device : + 85°C for HCF device. 

The Noise Margin for both "1" and "0" level is . 1V min. with Vop = 5V, 2V min with Vpp = 10V, 2.5V min. with Vpp = 15V. 
*“ Forced output disable. 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, Ry = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 
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Propagation Delay Time : 
Clock to Write Enable to Q 


| Min. | 

ood 

fe 

ae 

Read or Write Address to Q fF 5 | 
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ee eee 
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3-state Disable Delay Time 
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3-State Disable Delay time 


{tTHL; Output Transition Time 
tTLH 
tsetup Setup Time 
Data to Clock ts (p) 
Write Enable to Clock ts (we) a 
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Write Address to Clock ts (wa) 
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DYNAMIC ELECTRICAL CHARACTERISTICS ae 


Tes! Gonditions —___} ._Yalue unit 
| Symbol | Parameter | Mow Wo[ tin. [Typ. Tax 
fe SI cic Rise and Fall Time -... Yee (0) Min Typ 
ae ee ee us 
ee ee ee ee 
Arteta t— 
Data to Clock th(p) ee ee ee 
| 15 | 80 | 40 | 
Write Enable to Clock tnwe) | 5 | 270 | 135 | | 
| 10 | 130 | 65 | 
| 15 | 80 | 40 | | 


Write Address to Clock tswa) | 5 | 330 | 165 | 


Clock Pulse Width 
Clock or Write Enable twct) 


Write Address cage 


vs fener Maximum Clock Input Frequency 


Output Low (sink) Current Characteristics. 
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Typical Propagation Delay Time vs. Load Typical Transition Time vs. Load Capacitance. 
Capacitance (CL or WE to Q). 
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Typical Dynamic Power Dissipation vs. Input Fre- 
quency. 
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TEST CIRCUITS 


Output-enable-delay-times and Waveforms. 


PG2 J LIL ENABLE 


PULSE GEN 2 
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Power-dissipation and Waveforms. 


CL 
lz | 


PULSE GEN 2 
PULSE GEN.1! 


{ 
| REPETITIVE WAVEFORMS | 


S-4463 


Quiescent Device Current. Input Voltage. 


OUTPUTS 

Vid 

3° 

ww > 

oO 

Vit 
NOTE 
TEST ANY COMBINATION 


OF INPUTS 
Vss S-2079/1 


$-1992/1 


Input Current. 


oO 
Vss 


NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

Vop AND Vss. CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Vss 


$-1994/2 
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QUAD 2-LINE-TO-1-LINE DATA SELECTOR/MULTIPLEXER 


a 3-STATE OUTPUTS 

es STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

a 5V, 10V, AND 15V PARAMETRIC RATINGS 

s» INPUT CURRENT OF 100nA AT 18V AND 25°C 
FOR HCC DEVICE 

» 100% TESTED FOR QUIESCENT CURRENT EY 

» MEETS ALLREQUIREMENTS OF JEDEC TEN- (Plastic Package) (Ceramic Frit Seal Package) 
TATIVE STANDARD N° 13A, "STANDARD 


SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 


M1 Cc 
(Micro Package) (Plastic Chip Carrier) 
ORDER CODES : 


HCC40257BF HCF40257BM1 
HCF40257BEY HCF40257BC1 


PIN CONNECTIONS 


DESCRIPTION 


The HCC40257B (extended temperature range) 
and HCF40257B (intermediate temperature range) 
are monolithic integrated circuits, available in 16- 
lead dual in-line plastic or ceramic package and 
plastic micro package. 


The HCC/HCF40257B is a Data Selector/Multi- 
plexer featuring three-state outputs which can inter- 
face directly with and drive data lines of bus-oriented 
systems. 
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FUNCTIONAL DIAGRAM 


OUTPUT 
OISABLE 


$-4126 


Vn 4716 
INPUT op 
SELECT Vgg 78 


ABSOLUTE MAXIMUM RATINGS 


[™~*~<“~*~‘ rameter CdYSSSCSCS~*~« ate 
HCF Types - 0.5 to +18 V 


Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 


Symbol 
Top Operating Temperature :HCC Types — 55 to + 125 °C 
HCF Types — 40 to + 85 °C 
Storage Temperature — 65 to + 150 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections 
of this specification ts not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
* All voltages are with respect to Vss (GND). 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage : HCC Types 
HCF Types 


Input Voltage 


Operating Temperature : HCC Types 
HCF Types 
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LOGIC DIAGRAM 


OUTPUT 
OISABLE 


%150 
INPUT 
SELECT 

%1 OC 


Al 
*20 


3 ADOITIONAL IDENTICAL CIRCUITS 


% ALL INPUTS PROTECTED BY 
COS/MOS PROTECTION 
NETWORK 


TRUTH TABLE 


X = Don’t Care 
Logic 1 = High 
Logic 0 = Low 


Z = High impedance. 
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STATIC ELECTRICAL CHARACTERISTICS Stade recommended operating conditions) 


Test | Test Conditions __ 
Parameter REG Voo| Ttow” | Pe patie I 
(HA “nt ain. it 
ae el ee 


Quiescent 
Current |HCC Ce 
Types}o/i5| | Cf 15 | CE 4 Tf oo2] 4 | [| 120 
ozo; | rf 20 |) | 20 | ~—— fos] 20 | ~~] 600] «BA 
nor [O-S{| | | 5 | | 4 | foo2] 4 {| 30 | 
Types 210] ss | tio | ht a | foo] 68 | | 60 | 
fois; | UT tS | UT te | Cf oo2] 16 [ [120 | 
Von | Output High fov5{ txt {[ 5 [495] [4957 [495] 
Voltage ro/io|  =={[<1| to }995| {o95| |  |o05] | 
ovis{ sf <i | 15 [14.95] [14.95] | 14.95] 
Vo. | Output Low sio{ st <1{ 5 | Joos] | [oos| | 0.05 
Voltage toro; xt {10} ~~ foos] | fos || 0.05 | 
15/0] tt | 15 |) foo5| | fos | [0.05 | 
input High Voltage] _|os4s|<1| 5 }35| |[as| | [3s] | 
ae eee ee ee eee ee oe ee ee ea ee 
me ORE ee ae ce a ee 
Input Low Voltage| | 4.50.5/<1}/ 5 | [15] | [15] | 15 | 
ee ar we eee ae ae eee ae 
es <i tis { | 4 tf fat fai 
lon | Output rovs| 25 | | 5 |-2[  |-16/-32] [1.15] 
Drive Hoc [o/5{ 46 | | 5 - oes [-o5i]-1{ [036 | 
Current |Types[oto| 95 || 10 |-16| |-13]-26||-o09| 
fo/i5| 135 | [15 |-42|  |-34[-68[  |-24] | 
rors| 25 | | 5 - 153] [| 1.a6|-32| |-11] | ™A 
HCF [o/5| 46 | | 5 |-o52]  [o44)-1 | [ose | 
Types{o/io| 95 | | 10 |-13| |-11|-26| |-o9| | 
fois 135 | | 15 |-36] [-30/-6e8[ [-24] 
lo. | Output |. rors|_o4 || 5 loses] ost] 1 | lose] | 
Sink eee eR =e Cn =  -X-  O D 
Current | YP lots] 15 [|  |15 [421  |34fes|  [ea| 
ucr [OS] o4 | | 5 jose]  foaa{ 1 |  fose{ | mM 
Types O10] 05 | | 10_ | ft tt fea6] fog] 
os aaa | {| 30lfes] [24] | 
Leakage 


Current 


Bee Wiggs 
sale 
a 
I+ MH 
oO 1° 
Ww — 
I+ | He 
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Nas tie 


lon, loi** 


befeod] foe] 
worfesof [rs] 


Oa 7 a 2 


Output 
Leakage 
Current 


+ 
ro) 


HCF 


* Tow = — 55°C for HCC device . — 40°C for HCF device. 
* Tigh = + 125°C for HCC device : + 85°C for HCF device. 

The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V. 
“* Forced output disable. 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 25°C, C, = 50pF, R, = 200kQ, 
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns) 


Propagation Delay Time 
Data Input to Output 


Select to Output 


Output Disable to Output 


Transition Time 
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Typical Propagation Delay Time vs. Load Typical Transition Time vs. Load Capacitance. 
Capacitance (Data Input to Output). 
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Typical Dynamic Power Dissipation vs. Input Fre- 


quency (one input to one output). 
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TEST CIRCUITS 
Quiescent Device Current. 


Vss 
$-1992/1 


Input Leakage Current. 


INPUTS 


NOTE: MEASURE INPUTS 


SEQUENTIALLY TO BOTH 

Vpp AND Vss.- CONNECT 

ALL UNUSED INPUTS TO Vss 
EITHER Vpp OR Yss 


6/6 
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S-1994/2 


Input Voltage. 


OUTPUTS 


NOTE 
TEST ANY COMBINATION 
OF INPUTS 
$- 2079/1 
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M22100 


4X 4 CROSSPOINT SWITCH WITH CONTROL MEMORY 


a LOW ON RESISTANCE — 75 Q TYP. AT 
Vop=12V 

a» "BUILT-IN" CONTROL LATCHES 

a LARGE ANALOG SIGNAL CAPABILITY + Vpp/2 

a TRANSMITS SIGNALS UP TO 10 MHz 

s MATCHED SWITCH CHARACTERISTICS 
ARon = 18 Q TYP. AT Vop — Vss = 12 V. 

a HIGH LINEARITY : —0.5 % DISTORTION (typ.) 
AT f = 1 KHz, Vin = 5 V PEAK TO PEAK, Vpp - 
Vss = 10V, RL = 10 KQ 

» STANDARD COS/MOS NOISE IMMUNITY 

a 100 % TESTED FOR QUIESCENT CURRENT 


DESCRIPTION 

The M22100 combines a 4 x 4 array of crosspoints 
(transmission gates) with a 4-line-to-16-line decoder 
and 16 latch circuits. Any one of the sixteen tran- 
smission gates (crosspoints) can be selected by ap- 
plying the appropriate four line address. The 
selected transmission gate can be turned on or off 
by applying a logical one or zero, respectively, to the 
data input and strobing the strobe input to a logical 
one. Any number of the transmission gates can be 
ON simultaneously. 


When the required operating power is applied to the 
22100, the states of the 16 switches are indetermi- 
nate. 


Therefore, all switches must be turned off by putting 
the strobe high and data-in-low, and then addres- 


FUNCTIONAL DIAGRAM 


9 1 2 13 


X1 X2 X3 X46 
Ol 


ST 
Y1 ¥2 Y¥3 Y4 
16 14 10 11 


Vop= 16 37-3422 


September 1988 


sing all switches in succession. 


The device is available in 16 lead dual in-line plastic 
or ceramic package. 


(Plastic Package) (Ceramic Package) 


ORDER CODES : 
M22100 B1 M22100 F1 


PIN CONNECTIONS 


DATA IN 
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ABSOLUTE MAXIMUM RATING 


Supply Voltage: Ceramic Types -0.5 to +20 
Plastic Types -0.5 to +18 V 


Input Voltage -0.5 to Vop + 0.5 
DC Input Current (any one input) 


Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 mw 
Top Operating Temperature: Ceramic Types -55 to +125 °C 
Plastic Types -40 to +85 °C 
Storage Temperature -65 to +150 °C 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 


to absolute maximum rating conditions for external periods may affect device reliability 
* All voltage values are referred to Vss pin voltage. 


RECOMMENDED OPERATING CONDITIONS 


parameter | ave | 


Supply Voltage: Ceramic Types 3 to 18 
Plastic Types 3 to 15 


Vop V 
V 
Input Voltage 


Operating Temperature: Ceramic Types -55 to +125 ‘ 
Plastic Types -40 to +85 °C 


LOGIC DIAGRAM 


SWITCH 
MATRIX 


STROBE 4 to 16 LINE 
DECODER 


ABC O 5 -3623 
ADORESS INPUT 
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STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 


Value 
Parameter Fae | Tuow* | 25°C | Thich* 
Oi mn ety i 
erg nia 


CROSSPOINT 


k_ | Quiescent | ts] | ft foo] 5 | | 150 | 
Supply a 


meee | fit | | Joos} 20 | feo} 
fet | | [oos| too | [3000] © 
peor hale > IE hoes [seo J). Pasa) 
| fmf | | foot ao | | 300° 
| fis} | Tf oo4| 80 | | 600 | 
On | {5 | [450] | 225 | 1250] | 1625 | 
Resistance | ey | anyswitch |__| 10| | 135| | @5 | 180 | | 230 
fre] fool | 75 fas] | 475 
a ae a ee 
| 5] |ro00} | 225 | 1250] | 1440 | 
B1 |Vis=OtoVo|__| 10 | | 145] | 85 | 80 | | 205 | 
| frat fof 5 [tas || 155 
Se ee ee ee 
Resistance ARon Ea a a ee ee ae 
Betwoon any to 7 a 
om Pe fe 
Ce ee ae (a | 
Sal [a | lel fol lee fa 
= ele] [ao] ea] or)’ 
urrent +0. - 
CONTROL 
OFF Switch |_| 5 | 145] | of 15{ [15 | 
votage i < 02 nA pe 
ea Sea ee 
ee onswitch | | 5 [35] |3s| | | as| | 
votage seoron | fo] 7711-71] ¥ 
crac Scare 
| input ie Any Control [018/18 | 40.1) [10° }0.1-| | at |, 
Current input fons] 15 | [soa [st0%[soa] [a | * 
Se pe Se OT SO 


¢ Determined by minimum feasible leakage measurement for automatic testing 
* TLow = -55 °C for HCC device: -40 °C for HCF device. 
* THIGH = +125 °C for HCC device: +85 °C for HCF device. 
The Noise Margin for both "1" and "0" level is: 1V min. with Vop = 5 V, 2 V min. with Vop = 10 V, 2.5 V min. with Vop = 15 V 
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DYNAMIC ania CHARACTERISTICS (Tamb = 25 °C, CL =50 pF, all input rise and fall 
times= 20 ns) 


Test Conditions 
Symbol Parameter fj Ri ve ° Hie 
(KHz) | (KW) Typ. 


CROSSPOINT 
Propagation Delay Time 53) ae | p00 | 60 | 
WO TAOS ie Oieil Sab) 230K: | 
<n 2 


tPHL 
tPLH Address or Strobe 


Inputs to Output 


Frequency Response 
(Any Switch ON) 


| Sine Wave Distortion _| Wave Distortion 


Feedthrough 
(All Switches OFF) Sine Wave Input 


| | 4 { 10 [ 10 | 15 MHz 
"ss 
| et a | to | 40 | 0.1 KHz 
=<-saul 


Frequency. for Signal 
Crosstalk 
Attenuation of 40 dB 


Frequency for Signal 
Crosstalk 
Attenuation of 110 dB 


Capacitance 
Xn to Ground 


Yn to Ground 
Feedthrough 


CONTROLS 


Propagation Delay Time 
Strobe to Output (Switch 


seeFigue1 (10 | | 230 | 60 
=e 


Turn-ON to High Level) 
{tPZH Propagation Delay Time | | 500 | 1000 | 
Data-In to Output (Switch See Figure2| 19 | — | 220 | 440 | 
up eae) Pas | [135 [270 


Propagation Delay Time 
Address to Output (Switch 
Turn-ON to High Level) 


Ri = 1 KQ 
C. = 50 pF 


tPZH 


sora 

See Figure3| 40 | 

fou 
i ae 2 | 


tPHz Propagation Delay Time |t,, t} = 20 ns 5 | 900 | 
Strobe to Output (Switch See Figure 1 


tez Propagation Delay Time 
Data-In to Output (Switch See Figure 2 
Turn-ON to Low Level) | 15 

15 

tPHz Propagation Delay Time | 850_ 
Address to Output See Figure 3 
(Switch Turn-OFF) 


8 
oO 
oO 
g 
oO 
oO 
oO 


nN 
N 
io) 


NO | — | 
oO | N |}@ 
oO}; ojo 


Setup Time Data-In to | 400 | 
Strobe, Address 
50 | 100 


* Peak to peak voltage symmetrical about Vpp/2 
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DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 


Test Conditions | Values 
Symbol Parameter fi Mi ‘ 
CONTROLS (continued) 


Hold Time Data-In to 
Strobe, Address 


Control Crosstalk 
Data-In, Address, or 
Storbe to Output 

¢ Peak to peak volatge symmetrical about Vpp/2 


Typical ON Resistance vs. Input Signal Voltage at Typical ON Resistance vs. Input Signal Voltage at 
Vpp =— Vss = 2.5 V. Vop =—Vss = 5 V. 


RON 
(N) 
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Typical ON Resistance vs. Input Signal Voltage at Typical ON Resistance vs.. Input Signal Voltage 
Vop =— Vss = 7.5 V. at Tamb = 25 “C. 


| 

Fo ee 
ESE Nar e | 
[a ss=- 


Typical Swich ON Transfert Characteristics Typical Swich ON Frequency Response 
(1 of 16 switches). Characteristics. 


Vos | Tamb=25°C 


p Cios20.4pF 
4; Sine wave 177V RMS r--{j--- 


| Vos(RMS) 


mt | RF VOLTMETER 


- =IM2L a Eee BOONTON RADIO 
CEN S560 Ne | MODEL 91-CA 


Typical Crosstalk Between switches vs. Signal Typical Dynamic Power Dissipation vs. Switching 
Frequency. Frequency.. 


G- 4694 
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107! 1 10 10? f,, (KHz) 10- 
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107 f, (KHz) 
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TEST CIRCUITS 


Quiescent Current. Input Current. 


NOTE MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Ypp ANO Vss CONNECT 
ALL UNUSED INPUTS TO 
EITHER Vop OR Vss 


on moor Wn ~” 


Dynamic Power Dissipation. 


NOTE CLOSE SWITCH S AFTER 
APPLYING Vor 


! 


SW=ANY CROSSPOINT 
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Propagation Delay Time and Waveforms (signal input to signal output, switch ON). 


SW-=ANY CROSSPOINT Sr aZ0eHt 


STROBE =DATA-IN=Vpp 


Waveforms for Crosstalk (control input to signal output). 


CONTROLS 


Vop —— 
CONTROL | | | | | 
0 
50mvV —— 
-50mV —— 


$¢05700 


$-5210 
SW=ANY CROSSPOINT 


Figure 1 : Propagation Delay Time and Waveforms (strobe to signal output, switch Turn-ON or Turn- 
OFF). 


DATA IN 


DATA IN 


SW=ANY CROSSPOINT 
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Figure 2: as Delay Time and Waveforms (data-in to signal output, switch Turn-ON to high or 
ow level). 


DATA IN 


Yop 


DATA IN 


SW-ANY CROSSPOINT 
STROBE =Vpp 


OFF). 


ADORESS 
Q —_——_— 


SWEANY CHOSSPUIN! 


STROBE =Vpp 


S.S21501 
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4X 4X2 CROSSPOINT SWITCHES 


a LOW ON RESISTANCE — 75 Q TYP AT 
Vpp=12V 

a "BUILT-IN" LATCHED INPUTS 

a LARGE ANALOG SIGNAL CAPACITY + Vpp/2 

a 10 MHz SWITCH BANDWITH 

=» MATCHED SWITCH CHARACTERISTICS 

a ARON=8Q TYP, AT Vpp=12V 

a HIGH LINEARITY — 0.25 % DISTORTION TYP, 
AT f = 1 kHz, Vin =5 V, Vop - Vss = 10 V AND 
RI=1Q 

a STANDARD CMOS NOISE IMMUNITY 


DESCRIPTION 


The M22101 and M22102 crosspoint switches con- 
sist of 4 x 4.x 2 arrays of crosspoints (transmission 
gates), 4-line to 16-line decoders, and 16 latch cir- 
cuits. Any one of the sixteen crosspoint pairs can be 
selected by applying the appropriate four-line ad- 
dress and any number of crosspoint pairs canbe ON 
simultaneously. Corresponding crosspoints in each 
array are turned on and OFF simultaneously, also. 


In the M22101, the selected crosspoint pair can be 
turned on or off by applying a logical ONE or ZERO, 
respectively, to the data input, and applying a ONE 
to the strobe input. When the device is "power-up", 
the state of the 16 switches is indeterminate. 


PIN CONNECTIONS 


WITH CONTROL MEMORY 


Therefore all switches must be turned off by putting 
the strobe hight, data-in-low, and the addressing all 
Switches in succession. 

The selected pair of crosspoints in the M22102 is 
turned on by applying a logical ONE to the Ka (set) 
input while a logical ZERO is on the Kp (reset) input, 
and turned off by applying a logical ONE to the Kp 
input while a logical ZERO is on the Ka input. In this 
respect the control latches of the M22102 are similar 
to SET/RESET flip-flops. They differ, however, in 
that the simultaneous application of ONEs to the Ka 
and Kp inputs turns off (resets) all crosspoints. All 
crosspoints in both devices must be turned off as 
Vpbp is applied. 


B1 F1 
(Plastic Package) (Ceramic Package) 


ORDER CODES : 
M22XXX B1 M22XXX F1 
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M22101/M22102 


ABSOLUTE MAXIMUM RATING 


Supply Voltage: Ceramic Type -0.5 to +20 V 

Plastic Type -0.5 to +18 V 

a eel Input Voltage -0.5 to Vop + 0.5 
___| DC Input Current (any one input) se. 


Vpp : 

V ; 
Total Power Dissipation (per package) 200 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 100 


Operating Temperature: Ceramic Type -55 to +125 
Plastic Type -40 to +85 


Storage Temperature -65 to +150 Lee 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for external periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


Supply Voltage: Ceramic Type 3 to 18 
Plastic Type 3 to 15 


Input Voltage 


Operating Temperature: Ceramic Type -55 to +125 
Plastic Type -40 to +85 


CONTROL TRUTH TABLE FOR M22101 


| Function | Adress __ 
poe 


| A | B |b | 
! 
1 


Note: 1 = High, 0 = Low, X = Don’t Care 


(X4 Y4) & (X4’ Y4’) 
(X4 Y4) & (X4' Y4’) 


me | 
| Switct-on | 1 


Note: 1 = High, 0 = Low, X = Don't Care 
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DECODER TRUTH TABLE 
———Aaaress____stoct, aren 
pA | Bic | Db | A | Bic | Db 
ees Se Ore | 0 Sid vd) 96 See as] ave 
| 1 | of of} o | xavi | xevr [i | o | o | 1 | xevs 


Select 


Lasker ee ae eee eee 
Pd ee ae ee 
ES 9) AO Ie 20 [cts SAO EO aa a 
|i {ol} |o | xeva | xeve | 1 | o | 1 [1 [ xeva | xave 
Ql Aol teh | aver |e Monwel | o. 2  |t |iae| ava 
Peete ree me eee eee x4 Y4 


FUNCTIONAL AND BLOCK DIAGRAM 


sh Gh Gt 3] 
Stata oy 
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obi 


SIGNALS 


OUT(IN) 


SIGNALS IN (QUT) 
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M22101/M22102 
STATIC ELECTRICAL CHARACTERISTICS (over recommended operating =e 


Test Conditios Value 
Symbol Parameter Vop | Trow* | Tusa? 
(V) asses tee Mle tp [te LiL |____ =| 


/CROSSPOINT si aw ee 


| Quiescent ce 


Supply — fro| | | [oo] so | | 300° 
nr | fis} | Tf oa} 20 | | 60 | 
| fa} | | |o08| 100 | | 3000 
ee ee ee a ee 
28 a0 |} 300 


—_ 
On | {5 | | 450] | 225 | 1250] | 1625 
Resistance je; any switeH |_| 10| [135| | 85 | 180| ‘| 230 | 
Q 


— 
oO 


a 
Pfs [fo [Pes [os [as 


| 5 | |1000} _| 225 | 1250 
=O0toVoo| | 10] | 145] | a8 
re 


Oo 


oh. 
GW |} 
Oo |O 
—_k 
ol 
ol 


Oo 
oa 


—_ 
ol 
Nl 
a 
OD 
a 
i<e) 
8 


Resistance ARon a ce ee eS ee ee ee 
(Between any two rol | fat | do 
denne) ca a 
al eee ee FE ee 
or arse Jone|ie | laos | [ato%[son) [st 
CHannel uA 
Leakage -3 
= fol [fo] ws) 
CONTROL 
Vi | Input Low OFF SwitceH || 5 | [15 | | [a5] | 15 | 
Voltage cage ee a SE 
fo me ae a | 
Input Hig ON Switel meee’ ee Fe ae ee ee 
Voltage seen {Tro} 7} 7 |) 7 | 
acc A a 
Pt ie Fi |Any eal Rr a DS 
ieee dee ee 
| Input Capacitance _| a a 7 


¢ Determined by minimum feasible leakage measurement for automatic testing 

* Tow = -55 °C for HCC device: -40 °C for HCF device. 

* Thich = +125 °C for HCC device: +85 °C for HCF device 

The Noise Margin for both "1" and "0" level is 1V min. with Vpp = 5 V, 2 V min. with Vop = 10 V, 2.5 V min with Vpp = 15 V 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, Ci = 50 pF, Ri = 200 KQ, 
typical temperature coefficent for all Vop values is 03 %/°C, all input rise and fall times= 20 ns) 


Propagation Delay Time Address or Strobe 
tPLH Inputs to Output 


tPHL Propagation Delay Time Across Crosspoint 
tPLH 


|__| Minimum Strobe Pulse WidtH 
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OUTLINE AND 
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Tel (49-69) 237492-3 
Telex 176997 689 
Telefax (49-69) 231957 
Teletex. 6997689=STVBP 


8011 GRASBRUNN 
Bretonischer Ring 4 
Neukeferloh Technopark 
Tel (49-89) 46006-0 
Telex 528211 

Telefax (49-89) 4605454 
Teletex 897107=STDISTR 


3000 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960 
Telex 175118418 

Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 


5202 HENNEF 

Reuther Strasse 1A-C 

Tel (49-2242) 6088 
(49-2242) 4019/4010 

Telefax (49-2242) 84181 


8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telex 626243 

Telefax (49-911) 5980701 


7000 STUTTGART 31 
Mittlerer Pfad 2-4 

Tel (49-711) 13968-0 
Telex 721718 

Telefax (49-711) 8661427 


ITALY 


20090 ASSAGO (Ml) 
V le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel (39-2) 89213 1 (10 linee) 
Telex 330131 - 330141 SGSAGR 
Telefax (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
ViaR Fueini, 12 

Tel (39-51) 591914 

Telex 512442 

Telefax (39-51) 591305 


00161 ROMA 

Via A Torlonia, 15 

Tel (39-6) 8443341 
Telex 620653 SGSATE | 
Telefax (39-6) 8444474 


NETHERLANDS 


5652 AR EINDHOVEN 
Meerenakkerweg 1 

Tel (31-40) 550015 
Telex 51186 

Telefax (31-40) 528835 


SPAIN 


08021 BARCELONA és 
Calle Platon, 6 4" Floor, 5" Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 


28027 MADRID 

Calle Albacete, 5 

Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel (46-8) 7939220 

Telex 12078 THSWS 

Telefax (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 

Tel (41-22) 7986462 

Telex 415493 STM CH 

Telefax (41-22) 7984869 


UNITED KINGDOM and EIRE 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel (44-628) 890800 
Telex 847458 

Telefax (44-628) 890391 


AMERICAS 


BRAZIL 


05413 SAO PAULO 

R Henrique Schaumann 286-CJ33 
Tel (55-11) 883-5455 

Telex (391)11-37988 "UMBR BR" 
Telefax (55-11) 282-2367 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 

Phoenix, AZ 85022 

(1-602) 867-6100 


SALES COVERAGE BY STATE 


ALABAMA 
Huntsville - (205) 533-5995 


ARIZONA 
Phoenix - (602) 867-6217 


CALIFORNIA 
Santa Ana - (714) 957-6018 
San Jose - (408) 452-8585 


COLORADO 
Boulder (303) 449-9000 


ILLINOIS 
Schaumburg - (708) 517-1890 


INDIANA 
Kokomo - (317) 459-4700 


MASSACHUSETTS 
Lincoln - (617) 259-0300 


MICHIGAN 
Livonia - (313) 462-4030 


"NEW JERSEY 


Voorhees - (609) 772-6222 


NEW YORK 
Poughkeepsie - (914) 454-8813 


NORTH CAROLINA 
Raleigh - (919) 787-6555 


TEXAS 
Carrollton - (214) 466-8844 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 

THE FOLLOWING REGIONAL 
OFFICE IN THE US.A. 


PENNSYLVANIA 
Montgomeryville - (215) 361-6400 


SALES OFFICES 


ASIA / PACIFIC JAPAN 


AUSTRALIA TOKYO 108 
Nisseki - Takanawa Bid 4F 
NSW 2027 EDGECLIFF 2-18-10 Takanawa 


Suite 211, Edgecliff centre 
203-233, New South Head Road 
Tel (61-2) 327 39 22 

Telex 071 126911 TCAUS 
Telefax (61-2) 327 61 76 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen’s Road East 

Tel (852-5) 8615788 

Telex 60955 ESGIES HX 
Telefax (852-5) 8656589 


Minato-Ku 
Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


INDIA 


NEW DELHI 110001 
LiasonOffice 

62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 

Tel (91-11) 3715191 
Telex 031-66816 STMI IN 
Telefax (91-11) 3715192 


MALAYSIA 


PULAU PINANG 10400 

4th Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 

Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 

12th Floor 

325 Section 1, Tun Hua South Road 
Tel (886-2) 755-4111 

Telex 10310 ESGIE TW 

Telefax (886-2) 755-4008 


Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No 
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics Specification mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied 
SGS-THOMSON Microelectronics ‘ef ae are not authorized for use as critical components in life support devices or systems without express 
written approval of SGS-THOMSON Microelectronics. 
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